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FOREWORD

This report on the Design Approval Testing

of the Gemini 85-Pound-Thrust 0AMS TCA was

prepared for the McDonne_ Aircraft Corpora-

tion in accordance with the requirements of

Purchase Order Y20161R.

ABSTRACT

The Design Approval Test program conducted

on the Gemini 85-Pound-Thrust 0AMS TCA P/N

207510-21 is described. Test data, photo-

graphs of test equipment, and test summaries

are included.

It-15019-2 iii
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INTRODUCTIONAND SUMMARY

The Design Approval Test program for the Gemini 85-Pound-Thrust Orbit

Attitude and Maneuver System (0AMS) Thrust Chamber Assembly (TCA) was

conducted in compliance with McDonnell Aircraft Corporation Purchase 0rder

Y20161R.

The objective of the Design Approval Test program was to demonstrate

compliance of the 85-Pound-Thrust 0AMS TCA with the requirements of

McDonne_Aircraft Corporation Specification Control Drawing 52-52701 by

conducting a series of environmental and operating tests on three TCAs.

These three TCAs were designated as Units 1, 2, and 3 for purposes of

identification during the DAT program.

Two failures were encountered during the program. During the mission

duty cycle test conducted on Uni% 2, the throat skin temperature exceeded

the allowable specification limits. This failure was reported in OFR

12923R of Appendix B. Testing was continued with the Hot Fire Burst

Pressure Test. I% was believed that the skin temperature failure would

not compromise the burst pressure test and the burst pressure test would

not detract from the subsequent skin temperature failure analysis. This

judgment was verified by the test results.

During the postpropellant valve service life test on TCA Unit 3, the

dielectric strength of the fuel valve was found to be below allowable

specification limits. This failure was reported in 0FR 12981R of Appen-

dix B. Valve performance degradation as a result of this discrepancy,

however, was insignificant and was not apparent during the prior testing.

Compliance of the 85-Pound-Thrust dAMS TCA with all specification require-

ments was adequately demonstrated by this DAT program.

]_-15o]9-2
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DESCRIPTION OF 85-POUND-THRUST 0AMS

THRUST "CIIAMBER ASSEMBLY P/N 207510-21

The SE-7 85-Pound-Thrust Orbit Attitude and Maneuver System (0AMS) Thrust

Chamber Assembly (TCA) is a storable liquid bipropellant, pressure-fed,

ablativelyCcooled assembly (Fig. I, 2, and 3). It is used in the Orbit

Attitude andManeuver System for aft translational maneuver control of

the Gemini spacecraft. Thrust level and propellant mixture ratio are

controlled by fixed orifices located at the propellant valve inlets.

The propellants used are nitrogen tetroxide (NTO) as the oxidizer and

monomethylhydrazine (MMH) as the fuel.

I

I
I
I

The thrust chamber coreis made in two segments: the Combustion zone

segment and the nozzle segment. The combustion zone segment is fabri-

cated from 90-degree oriented (perpendicular to the TCA centerline),

high silica, resin impregnated ablative material. The nozzle segment is

fabricated from 0-degree oriented (parallel to the TCA centerline), high-

silica resin impregnated ablative material. The bond line between the

combustion chamber segment and the nozzle segment is located in a low-

pressure, low-stress area aft of the throat insert.

Io

The thrust chamber body is wrapped with a layer of phenolic bonded asbestos

fiber to provide additional heat barrier and sealing capabilities. Struc-

tural support for the thrust-chamber body assembly is provided by alternate

layers of high-temperature, high-strength glass cloth and filament wound

glass roving bonded by phenolic resin. Additional layers of glass roving

provide added strength in the injector and throat areas. The thrust

chamber body is encased in a stainless-steel shell to provide structural

attachment between the thrust chamber and the spacecraft. The combustion

R-15019-2 3
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chamber of the TCA contains a 0-degree ablative sleeve and a seven-piece,

segmented, JTA graphite liner. A throat insert of solid silicon carbide

is used to resist the erosive effects of the high-temperature combustion

gases.

The thrust chamber injector is fabricated from corrosion resistant steel.

It consists of 16 pairs of unlike doublets which impinge on a splash plate,

providing propellant mixing for high combustion efficiency.

Thrust chamber assembly operation is controlled by two fast-acting, electri-

cally operated, solenoid propellant valves. The valves are supported by

a mounting bracket, which is in turn attached to the injector plate. The

basic propellant-valve design embodies a hermetically sealed solenoid.

Valve sealing is accomplished through the use of a precision-ground ball,

attached to the armature, which engages a Teflon seat in the closed posi-

tion. A metal stop below the Teflon seat is incorporated to limit the

armature stroke. Closing is accomplished through the use of a spring,

and sealing force is obtained from the spring and the pressure of propel-

lant acting on the ball.

The P/N 207510-21 thrust chambers tested were identical to those delivered

for flight, with one exception. The configuration tested, P/N 207510-21,

did not have the chamber-pressure sensing boss welded closed.

The physical and performance data for the 85-pound-thrust 0AHS TCS are

presented in Table 1 .
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TABLE i

85-POUND-TIIRUST OAHS TCA P/N 207510-21

PHYSICAL AND PERFOIhMANCE DATA

Compliance of the Gemini 85-Pound-Thrust OAMS TCA P/N 207510-21 with the

following physical and performance requirements has been verified by

design approval tests.

Physical Data

Envelope

Weight

Compatibility

Materials

Valve Parts, Internal Exposed

Injector

Thrust Chamber Core

Structural Shell and Brackets

Performance Data

Propellants

8

Thrust, Vacuum, Nominal, pounds

Chamber Pressure, Mean, psia

Mixture Ratio, Nominal, o/f

Specific Impulse

Oxidizer, Inlet Pressure,

Nominal, psia

overall dimensions are: length
22.95 inches, forward 0D 3.23

inches, and aft 0D 5.5 inches

8.3_ pounds

nitrogen tetroxide and monomethyl-
hydrazine

CRES and Teflon

type 321 CITES

ablative and ceramic

type 321 CITES

nitrogen tetroxide and monomethyl-

hYdrazine

79.0

12_. 0

1.6

classified

283. o
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TABLE 1

(Concluded)

Fuel Inlet Pressure, Nominal, psia 286.0

Life, Specification Performance MAC

Mission Duty Cycle 0CM 217, seconds I_7

Life, Guaranteed, MAC Mission Duty

Cycle OCM 217, seconds 270

Propellant Valve Service Life, cycles 50,000

Propellant Valve Voltage, Nominal,
vdc 26.0

Propellant Valve Current, Nominal,
amps 0.619

Start Time, Maximum (On signal to

90 percent of thrust), milliseconds 50

Shutdown Time, Maximum (With spacecraft
electrical circuit)(0ff signal to 2

percent of thrust), milliseconds 125

Shutdown Impulse (Without spacecraft
electrical circuit), pound-second 1.3

Environmental Temperature Range,

Operating, F

Environmental Temperature Shock
Nonoperaging, F

Vibration Level Random (rms), g

Shock Level (In shipping container),

g/ll millisecond

Proof Pressure, psig

15 to 200

15

_80 at 68 F

_-]5019-2

INC.
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TABLE I*

(Concluded)

Performance

Specific Impulse, Mean, seconds 296

*Classified parameter

R-15019-2 10A
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TEST PROGRAM

TEST OUTLINE

Three thrust chamber assemblies designated Units i, 2, and 3 were sub-

jected to the following tests in the order listed.

Unit 1

I. Visual Inspection

a. Component modification

2. Vibration Test

e

a. Propellant valve proof pressure and leakage

b. Thrust chamber proof pressure and leakage

c. Propellant valve electrical resistance

d. Propellant valve dielectric strength

e. Propellant valve functional

f. Visual inspection

Mechanical Shock Test

a.

b.

Co

d.

Propellant valve proof pressure and leakage

Thrust chamber proof pressure and leakage

Propellant valve electrical resistance

Propellant valve dielectric strength

]%-15019-2 ll
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e. Propellant valve functional

f. Visual inspection

_. Temperature Shock Test

a. Propellant valve proof pressure and leakage

b. Thrust chamber proof pressure and leakage

c. Propellant valve electrical resistance

d. Propellant valve dielectric strength

e. Propellant valve functional

5. Mission Duty Cycle to Failure

6. Disassembly and Inspection

Unit 2

1. Visual Inspection

a. Component modification

2. Thrust Vector Test

3. Hission Duty Cycle to 1_7 Seconds and Burst Pressure Test

_. Disassembly and Inspection

Unit 3

le Visual Inspection

a. Component modification

12 R-15019--2
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2. Thrust Vector _est

3. Hission Duty Cycle to 270 Seconds

_. Propellant Valve Service Life Test

a. Propellant valve proof pressure and leakage

b. Propellant valve electrical resistance

c. Propellant valve dielectric strength

d. Propellant valve functional

5. Disassembly and Inspection

The test units subjected to testing were identified as Rocketdyne P/N

207510-21 and the Seriai Numbers were as follows:

Unit 1 S/N _o512o7

Unit 2 S/N _051206

Unit 3 S/N _053579

TEST DESCRIPTION AND RESULTS, UNIT 1

VISUAL INSPECTION

Description

Unit 1 was inspected to ensure that it was of the proper configuration,

undamaged, and had been subjected to and passed an acceptance test per

Rocketdyne Specification RA0220_5_8.

R-i5019-2 13
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The unit was then shipped %o McDonnell Aircraft Corporation for installa-

tion of a propellant valve support bracket and a new aft mounting tab

per MAC Drawing 52-52701-275J.0.S.506-6-95. This modification was neces-

sitated as the result of earlier vibration failures which occurred during

tests conducted by both Rocketdyne and MAC. A potting compound was also

added by MAC %o the cavity between the thrust chamber body and the CRES

shell. Following the return of the unit to Rocketdyne, simulated space-

craft system tube extensions (P/N 99-106688 and 99-106689) were attached

to the TCA inlet tube stubs per Rocketdyne Specification RA0607-009, "In-

Place Brazing of Tubes and Fittings for Space Engines."

Results

Visual inspection was successfully completed.

VIBRATION TEST

Description

Unit 1 was subjected to a random vibration test along each of the three

mutually perpendicular axes. The test sequence for each axis was as

follows:

I. A l-g sine wave survey

2. An equalization test %o verify spectrum shape a#d tolerance

5. A random vibration test with a duration of 8 minutes minus the

equalization time

It ]_i5oi9-2
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The order in which the axes were tested was X, Y, and Z.

Propellant valve proof pressure tests were conducted following the X-axis

and Y-axis vibration tests. Complete proof pressure, leakage, and func:

tional tests were conducted following the Z-axis vibration.

Results

Unit 1 successfully completed the vibration test. The spectrum, however,

was out of tolerance in the 625- to 710-cps range in the Y-axis per

Fig. 8, Appendix D, page 375. The power spectral density peaked out with

0.053 g2/cps at 690 cps. This was not considered detrimental, and testing

was continued per Rocketdyne Internal Letter _388-5_0_ (page 192 of Appen-

dix D). The TCA successfully completed all the proof pressure, leakage,

and functional tests.

MECHANICAL SHOCK TEST

Description

I

lap
I

g
I]

Unit 1 was placed in the standard shipping container and was subjected to

three shocks in each direction along each of the three major axes. The

shocks were of 15 g magnitude and 11 milliseconds duration. Proof pres-

sure, internal leakage, and functional tests were conducted after com-

pletion of the shock test.

Results

The mechanical shock test was successfully completed and the TCA passed

all of the post-shock, proof pressure, leakage, and functional £ests.

R-15019-2 15
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TEMPERATURE SHOCK

Description

Unit 1 was placed in a 185 F temperature chamber and exposed to this

environment for a period of 4 hours. It was then transferred, within 5

minutes, to a second temperature chamber where it was exposed to a tempera-

ture of -_0 F for _ hours.

This sequence was repeated until a total of three heating and three cool-

ing cycles was accumulated. The TCA was then allowed to return to room

temperature. Within 1 hour after the TCA returned to room temperature,

proof pressure, internal leakage and functional tests were conducted.

Results

The temperature shock test was successfully completed and the TCA passed

the posttest proof pressure, leakage, and functional tests.

MISSION DUTY CYCLE TO FAILURE

Description

Unit 1 was installed in the hot-fire test facility and was subjected to a

mission duty cycle (MDC) to failure. The first portion of the MDC was a

"cape firing cycle" conducted at local ambient pressure and temperature,

after which the TCA was allowed to return to ambient temperature. The

second portion of the _fl)C consisted of pulses 1 through 9 of _ 0CM-217.

This portion of the _DC was conducted at a simulated pressure altitude in

16 R-]5019-2
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excess of 100,000 feet. The third portion of the MDC consisted of pulse

No. 10 (a steady-state continuation of MI)C Pulse No. 9) until failure.

This firing was also conducted at a simulated altitude in excess of

100,000 feet. (See Table II, page 566, of Appendix D.)

Results

The DAT mission duty cycle to failure was successfully completed. Failure

occurred after 366 seconds of accumulated burn time. The mode of failure

was excessive skin temperature at the throat. This failure was preceded by

ejection of the throat insert. Ejection of the throat insert was not

defined as a failure during this test.

DISASSI_IBLY AND INSPECTION

Description

Unit 1 was visually inspected for any defects, damage, or abnormal wear.

A record was made of pertinent items of condition visible prior to dis-

assembly. The disassembly consisted of (1) removal of the MAC propellant

valve support bracket, (2) removal of the propellant valves, (3) section-

ing of the propellant valves at the fabrication welds, (4) disassembly

of the propellant valve internal parts, and (5) sectioning of the thrust

chamber body. The propellant valve parts and thrust chamber sections

were visually inspected to determine internal condition. A record was

made of the pertinent items.

R-15019-2 17
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Results

The predisassembly inspection revealed that (1) the throat insert had been

ejected, (2) the first and second JTA liner segments adjacent to the throat

were missing and the third JTA segment was eroded, (3) the combustion zone

sleeve was severely eroded in the area adjacent to the throat, and (_) there

were delaminations and blisters in the nozzle ablative material. During

the sectioning of the seat assembly weld of the oxidizer valve, the cut-

ring tool caught and tore the seat assembly from the valve body. As a

result of this, the oxidizer valve armature and spring could not be removed

without further machining which would have damaged the detail parts.

The postdisassembly inspection revealed, in addition to verification of the

predisassembly items, that (1) the ablative material was charred to the 0D

along most of the length of the TCA, (2) the asbestos wrap was charred and

delaminated, (3) the glass wrap was charred, (_) there were delaminations

in the combustion zone ablative material, and (5) the McDonnell Aircraft

Corporation installed potting material was badly deteriorated.

TEST D_BCRIPTION AND RESULTS, UNIT 2

VISUAL INSPECTION

Description

Unit 2 was inspected to ensure that it was of the proper configuration,

undamaged, and had been subjected to and passed an acceptance test per

Rocketdyne Specification ItA0220-3_8.

18 i%-15019-2
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MISSION DUTX CYCLE TO I_7 SECONDS IN SPECIFICATION

LIFE AND BURST PRESSURE TEST .

Descripti on

Prior to the mission duty cycle (MDC) test, Unit 2 was reworked by re-

moving the propellant metering orifices. Unit 2 was installed in the

hot-fire test facility and the propellant metering orifices were installed

in special orifice adapters (P/N 99-106726 and 99-106727). These special

adapters were installed in the test facility propellant system so that

the propellant would be allowed to flow through the orifices during the

MI)C test and later bypass the orifices during the high-chamber-pressure

burst test. A hot-gas recirculation shield was installed around the TCA

to prevent convective heating of the TCA skin.

D

g
I

I

I
The first portion of the MDC was a "cape firing cycle" conducted at local

ambient pressure and temperature conditions. After this firing cycle,

the TCA was allowed to return to local ambient temperature.

|

!
The second portion of the mission duty cycle consisted of the first part

of MI)C 0CM-217 required to meet 1_7 seconds of MDC burn time. Following

the MDC, the TCA shell temperature was allowed to reach the maximum value

resulting from thermal soakout. The MDC and the soakout were conducted

at a simulated pressure altitude in excess of 100,000 feet.

During the soakout following the MDC, the propellant tank pressures were

raised to 750 psig and the orifice adapter bypass valves were opened.

At the completion of so akout, a 5-second steady-state burst pressure

firing was conducted. The burst pressure test also was conducted at a

•simulated pressure altitude in excess of 100,000 feet.

I

I

I

g

I

g
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Results

The _ to 1_7 seconds was successfully completed. During the soakout

period following the btDC, however, theTCA throat station skin tempera-

ture exceeded the allowable limit of 700 F. The temperature reached a

maximum of 75_ F. This failure is reported in 0FR/FAR No. 12923R, Appen-

dix B. Testing was continued with the hot-fire burst pressure test.

It was believed that more information would be obtained by conducting

the hot-fire burst pressure test with the high skin temperature than

terminating the test at this point for failure analysis.

The hot-fire burst pressure test was successfully completed without any

evidence of TCA deterioration. A chamber pressure of 368 psia was ob-

tained during this test.

DISASSEMBLY AND INSPECTION

Description

Unit 2 was visually inspected for any defects, damage, or abnormal wear.

A record was made of the pertinent items visible prior to disassembly.

Disassembly consisted of (1) removal of the propellant valves, (2)

sectioning of the propellant valve fabrication welds, (3) disassembly

of the propellant valve internal parts, and (_) sectioning of the thrust

chamber body. The propellant valve parts and thrust chamber sections

were visually inspected to determine internal condition. A record was

made of the pertinent items.

Q
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Results

The predisassembly inspection of Unit 2 revealed that (i) there were de-

laminations and blisters in the nozzle ablative material, and (2) there

was a 360-degree delamination in the nozzle ablative material approxi-

•mately 1 inch downstream of the throat. The postdisassembly inspection

revealed that (I) there were delaminations in the combustion zone abla-

tive material, (2) there were delaminations in the nozzle ablative mate-

rial, and (3) the char front extended into the asbestos wrap at the

throat station.

Q

g

|

I

TEST DESCRIPTION AND RESULTS, UNIT 3

VISUAL INSPECTION

I

I

Description I
Unit 3 was inspected to ensure that it was of the proper configuration,

undamaged, and had been subjected %o and passed an acceptance test per

Rocketdyne Specification RA0220-5_8.

I

I
The unit was then modified by the addition of special tube stub connectors

(P/N 99-106126) to the existing fuel and oxidizer propellant valve inlet

tube stubs. Installation of the adapters was accomplished per Rocketdyne

Specification RA0607-009, "In-Place Brazing of Tubes and Fittings for

Space Engines."

I

I

I
Results

The visual inspection was successfully completed.

22 R-15019-2
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THRUST .VECTORTEST

Description

Unit 3 was installed in the hot-fire test facility and subjected to a

thrust vector determination test. The test consisted of two 0.25-second

pulses for thermal equalization of the propellant feed system, and two

2.75-second steady-state tests for thrust vector determination. The off

time between firings was 3 seconds.

Results

The thrust vector test was successfully completed.

MISSION DUTY CYCLE TO 270 SEC()NDS (GUARANTEED LIFE)

Description

Unit 3 was installed in the hot-fire test facility and subjected to mis-

sion duty cycle (MDC) 0CM-217 to 270 seconds (guaranteed life). Follow-

ing the MDC, the TCA temperature was allowed to soak out. The MDC and

the soakout were conducted at a simulated pressure altitude in excess of

100,000 feet.

Results

The MI)C to 270 seconds was successfully completed.

]%-15019-2 25
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PROPE_ VALVE SERVICE LIFE TEST

Description

Unit 5 was installed in a service life test facility. The valves were

then to have been cycled as follows: (i) 5000 cycles with GN 2 at 200

psig inlet pressure and a room temperature environment, (2) 5000 cycles

with 200 F water at 200 psig inlet pressure while in a 250 F environment,

(5) 20,000 cycles with 160 F water at 200 psig inlet pressure while in

a 160 F environment, and (_)20,000 cycles with a 15 F water-ethyi

alcohol mixture at 150 psig inlet pressure while in a 15 F environment.

Each group of 5000 cycles consisted of I000 cycles each at rates of i,

2_ 3, _, and 5 cps. In all tests, the valves were energized simultaneously

and the valve voltage was 26 vdc.

Valve functional tests were conducted before and after the service life

tests, and proof pressure, internal leakage and functional tests were

conducted following the room temperature, 200, and 160 F tests.

Results

The room temperature cycling was completed successfully. The 200 F water/

250 F environment test was completed successfully; however, four deviations

were necessary. These were authorized by two Rocketdyne Internal Letters.

Letter _588-5411 (page 515 of Appendix D) authorized water temperature

variations from 195 F %o 210 F (specification requirement 200 ±5 F) and

also authorized oxidizer valve opening time %o be 0.0215 second (require-

ment 0.021 second). This was required because _he high environmental

temperature increased the valve coil resistance, thus increasing the valve

opening time. The second letter, _388-5410 (page 314 of Appendix D),

24 R-15019--2
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authorized changes to the o_'der of col_lucting the valve leak and functiolml

tests to expedite testing. The 160 F water/160 F environment cycling

was completed successfully. The 15 F water-alcohol/15 F envirol_nental

cycling was completed successfully; however, deviations were again neces-

sary. These were also authorized by Rocketdyne Internal Letters. The

first letter, %588-5412 (page 316 of Appendix D), authorized the use of

isopropyl alcohol in place of ethyl alcohol to reduce the fire hazard;

this letter also called for the use of filters in the facility system

when recirculating the water-alcohol mixture because of the presence of

char particles from the fired TCA. Two other letters, 4388-5415 and

_388-5414 (page 517 and 518 of Appendix D), authorized the application

of a sealing compound to both the throat insert and nozzle to prevent

leak.age of the water-isopropyl alcohol mixture through the abiative of

the fired TCA. A fourth letter, 4388-5416 (page 320' of Appendix D),

authorized changes to the sequence of conducting the valve tests to expedite

testing. During the postservice-life electrical resistance test it was

found that current leakage existed between pin A and ground of the fuel

valve of 4000 microamps with an applied.voltage of 200 v rms; the allow-

able current leakage is 500 m icroamps at 500 v rms applied voltage. This

failure is reported in 0FR/FAR 12981n (page 51 of Appendix B). A final

deviation was necessary to allow testing of the oxidizer valve before

completion of analysis of the fuel valve failure, as this did not affect

the validity of the oxidizer valve tests; this was authorized by Rocket-

dyne Internal Letter 4588-5190 (page 521 of Appendix D).

DISASSEMBLY AND INSPECTION

The fuel valve was removed from Unit 3 and sectioned as a part of failure

analysis. A description of the condition of the TCA is contained in

0FR/FAIt 12981R.

1%-15019-2 -= 25
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Description

Unit 5 was visually inspected for any defects, damage, or abnormal wear.

A record was made of pertinent items of condition prior to disassembly.

The disassembly consisted of (1) removal of the oxidizer valve, (2) sec-

tioning of the oxidizer valve at the fabrication welds, (5) disassembly

of the oxidizer valve internal parts, and (_) sectioning of the thrust

chamber body. The oxidizer valve parts and the thrust chamber sections

were visually inspected to determine internal condition. A record was

made of the pertinent items.

Results

The predisassembly inspection revealed slight throat cracking; however,

the sealing compound applied to the nozzle during propellant valve service

life test prevented determination of the nozzle condition during the pre-

disassembly inspection.

The p0stdisassembly inspection revealed (1) charring of the ablative

material to the 0D along approximately 80 percent of the thrust chamber

length, (2) slight charring of the asbestos, (3) severe delamination of

the 90-degree ablative material immediately upstream of the throat,

(_) moderate delamination of the nozzle ablative material, (5) the throat

insert and JTA liners were broken during sectioning, and (6) slight

scratching of the oxidizer valve armature.

26 R.-15019-2
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APPENDIX A

PHOTOGRAPHS OF TESTS AND TEST EQUIPMENT
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Figure i0. 85-Pound=_rust 0A_S TCA DAT Unit No, l, Post-_)C to

Failure, Disassembly and Znspee%ion
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i, HISTORY

At the completion of the 150F Environmental Temperature Test of the noted Thrust

Chamber assembly in Design Assurance Testing (D.A.T.), the subject valve failed

the Dielectric Strength Test of Paragraph 6._ of Specification 207510-401. With

an applied voltage of 200 volts from pin A to the valve case (ground) a current

leakage of AOOO microamps was measured. The maximum allowable current leakage

permitted by RAO206-177 with an applied voltage of 500 volts (R_) is 500 micro-

amps. The Thrust Chamber had been subjected, prior to the failure, to thrust

vector tests, mission duty c_le, "hot fire" tests, and propellant valve service

life tests of _0,000 cycles. The last 20,000 cycles were performed at 15°F.

a: .ANAT,Y.SIS

Before removing the reported failed valve from the thrust chamber, the following
tests were conducted on both the fuel and oxidizer valves:

a) Solenoid resistance a required to be _2 _ I._ .
l

b) Insulation resistance, required to be 500 megSk minimum when 500 VDC is

applied across either pin A to case or pins A to C.

o) Dielectric strength, required to be less than 5OOmicro_mps with an applied

voltage of _OOYAC (R_) across either pin A to Case of _ins A to C. The

results of the tests are as _ollows:

Fuel Valve I Oxidizer Valve

Solenoid Resistance

Insulation Resistance

Dielectric Strength

A-B A-C A-Cas e A-B A-C A-Cas e

/&.76_ --- --. _2.28n --- ---

-.- IO00 megr_

.-- _ _ amps

-4 / ;

Short --- iOOO meggl iOO0 megX_

Short i -'-" 2+p amps 28 H amps
|

It-15019-2
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AN4LYSIS (Continued)

Functional tests were then performed on both valves and consisted of measurin_

pull-ln current, energize time, drop-out current, and de-energize time. The

following is a tabulation of normal test requirements per KA0206-177 and test
results from both valves;

Requirement

Fuel Valve

Pull-in Current Amps. Energize Time Sec

@ 0 psig @ 300 psi @ O psi @ 300 psi

.155 amp.

Oxidizer Valve .IAO amps

#

•&7 ampe

•30 amps

.31 amps

•0102

.0108

.0235

Drop-Out
Current

Amps
De-Engerize

Time, sec,

,o25 man. .005 max.

032 amps .00_3 sec.

.039 amps

i

.OO&9 sec.

Before removal from the thrust chamber, Dielectric strength was again measured•

Readings were found to be very erratic in that at 23 volts current leakage was

i000 microamps andat i00 and i01 volts was found to be 32 microamps and 120

microamps, respectively. The valve was then cut from the thrust chamber and the

Dielectric Strength again measured at 200 volts, 300 volts, and &OOvolts. Current

leakage from pin A to the valve case was measured to be 360 microamps, 650 micro-

amps and 960 microsmps, respectively. The casing (riser) around the lead wires

was removed from the electrical plug and the valve body. Dielectric strength
; was then measured and found to be acceptable between pin A and the valve casing

but was found unacceptable between pin A and the electrical receptacle• The lead

wires were then cut between the valve and electrical plug, and dielectric tests

were then performed on the valve and on the receptacle separately. Dielectric
strength of the valve bod_ and lead wires was found to be acceptable eliminating

the valve as the source or a contributin@ source of this failure• Again, the

electrical receptacle between pin A and the receptacle body was found to be

electrically short. Energize time of the valve was again measured and found to

be .010 sec. at 0 psi pressure and .0205 at 300psig pressure exonerating the

valve solenoid from a_y contribution to the reported failure.

As shown in the phot6graph of Figure IV, the failed electrical receptacle lead

wires were very badly charred. The second connector in the same photograph was

inserted for a basis of comparison and it also has a slightly charred area in

the same position as the first. When aligned with the electrical riser body,

the charred area was found to be directly adjacent to the welded hole used to

fill the riser with pottlng compound (Sylgard 183). Also, it can be seen that

a black material flowed around the base of the electrical wires at the plug

connector bocly. ..

Close examination of the charred area in an attempt to determine the failure mode

revealed the following:

•a. Although severely burned_ the wire on pin A was found to have sufficient

in_eu!ation rem_i.m_ir_to prevent electrical conduction between the wire and

prob_,an electrical e, i . :..
• ._ ........ '. .,;_ :.

• , % : .
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2. ANALYSIS (Continued)

b. The black material which had flowed around the base of the pins at the

connector plug body was round to be potting compound (Sylgard 183) in
the cured condition.

c. Potting compound had not filled the riser but had only coated the housing.

d. When the black material was carefully removed and the Teflon insulator

(Ref. insulation C of Figure I) was severed longitudinally through the

burned area; microscopic examination revealed no metallic particles
between the pin and the receptacle body.

e. k_en a dielectric str4ngth test was performed with the charred insulator

removed, current leakage was measured to be less than 10 microamps (at

500 volts) across pin A and the receptacle body.

In order to determine the nature and origin of the conductive material that

caused the failure, the potting material that was removed from the failed area

was probed under a microscope to locate any metallic particles if present.

No metallic particles were _ound. Spectrographic analysis was then conducted

on the removed material, the results of which are shown in thetabulation of

Figure II. _ith the spectrographic analysis complete the possible conductive

materials and their origins were listed and investigated in order. Figure III

tabulates all of the areas investigated.

As Shown in the spectrographic analysis a large amount of antimony and tin

were found indicating the presence of solder which was seen on the inside of

the Teflon insulator (insulation C of Figure I). An abnormal ratio of antimony

to tin was found, however, in that the ratio is normally 95:5 but is noted to

be 1:_8. An explanation of this might be the low boilingpoint of tin and

evaporation during spectrographic sparking. Another source of antimony was

suspected to be in thecuring agent of the potting compound in the form of a

metallic soap, Uncurred potting compound (Sylgard 183) was analyzed and no

evidence of an_ metallics was found.

As part of the investigation, a trip was made to the Crenshaw facility to assess

assembly procedures _n regard to the failed area. The following pertinent items

•were noted:

a. l.Lixingof petting compound is accomplished mainly in metal dishes and

metallic stirring utensils are used.

b,: Precautions are taken to clean potting compound from the receptacle pins

but in several assembly steps before curing, the compound cannot be pro-

• vented from entering the critical area.

c. The solder flux (Kester 15h_) used in soldering the lead wire to the

electrical receptacle came under suspicion since it was believed that

the activator ingrediant could leave a conductive residue.

d., The receptacle solder Joints are swabbed with cotton or tissue swabs but

no inspection has been required to assure that particles of solder or

conductive materials have been removed.

' : R-_5019-254 .. .,:•
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2. ANALYSIS (Continued)

e. The noted operations involving soldering andpottingare not accomplished
in a clean atmosphere.

i

I

I

!

!

I
I

I
g
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tl@
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g

g

f. Welding of the potting compound fill hole has successfully been accomplished

by machine which would reduce heat applied appreciably.

Since the reported failure occurred after the 15°F portion of the service life test,

condensed moisture or Just moisture was considered. It was known that the pottin_

compound in the uncu_red condition is hygroscopic and so an attempt was made to

determine the magnitude of this condition. Tests determined that with as little

as 0.I to 0.5%, by weight, of water present in the Sylgard 183 before curing, severe

bubbling due to vaporization occurred during curing. It was noted that the pottihg

compound which had flowed into the failure area did not evidence the bubbling

condition. In order to determine the amount of water in the air trapped in the
riser, calculations were made for 10 cubic centimeters Of air at 70°F and a relative

humidity of 75%. The amount of water trapped in the riser from the moist air was

found to be 2 x iO_ gm of H20. This quantity is believed to be too small to cause

the failure by itself. Moisture is also formed when Teflon and potting compound are
charred in an evacuated atmosphere, as a product of combustion. All of the mentioned

sources of moisture together must be considered as possibly producin_ a significant

amount of moisture to cause or contribute to the failure. It must be noted, however,

that the moisture would have to be absorbed into the potting compound or find a

crack in the compound, in the failed area, to cause or contribute to the failure. No

evidence of moisture was noted during any of the microscopic examinations conducted.

Of the non-metallics considered , the potting compound is definitely non-conductive.

If charring occurs, however, in an evacuated or inert atmosphere, free carbon can

be produced. This phenomenon also occurs when Teflon is charred in an inerb or

evacuated atmosphere. If free carbon were produced in this valve, in order to cause

or contribute to the failure, the carbon would have to find a crack or separation in

t_e potting compound which had flowed around the failed receptacle pin. As mentioned

previously, charring from the closure weld definitely occurred after potting com-

pound curing. If decomposition or reverting of the compound had been caused by

welding, the compound would have been in an uncurable liquid condition which was not
evidenced. " -

Also considered was the residue from the solder flux which could remain on the solder

Joint and be transported into the failed area by the installation of the insulation

C of Figure I. The flux material was model 15_ of the Nester Company. Dielectric

stren_thtests conducted on the flux after having been heated to 300°F for ten minutes

showed it to be a very good dielectric material.

CONCLUSIONS

.It may be concluded from the analysis presented herein, that'the reported dielectric

failure occurred between pin A and the electrical receptacle body inside the riser

housing. Also, the conductive material which provided the leak path was not a

large readily detectable particle but rather a chain or group of small conductive

particles from the following possible sources and held in place by the described

flow of uncured potting comp6und (Syl_ard 183):

r{-]5o 9-2 .. ,"
"',, ' " i •

• •
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_QONCLUS IONS (Continued)

a. Metallic particles injected during potting by either the metallic mixing

utensils or from the uncontrolled environment where potting is accomplished.

b. Particles of solder removed and transported by installation of the Teflon

sleeve (insulation C of Figure I) aided possibly by overheating at one time
producing _Iobulee of solder.

Co Moisture produced by condensation of entrapped air, and by charring of the

potting compound together could have contributed to or caused the failure

if permitted to enter the failed area.

Carbonization of the Sylgard 183 which occurred as a result of burning in

evacuated atmosphere would provide a conductive path if accomplished before
flowing of potting compound.

In addition, it is concluded that the burned insulation or the burning of the

insulation did not directlycause the failure. Excessive heat, however, was

required to weld the fill plug and the internal damage resulted.

CORRECTIVE ACTION

Since the cause of the failure has not been determined, corrective action has

been formulated for the items, _hich were discussed, which would have caused or

contributed to the failure. The following changes are being made to Rocketdyne

Process SpacificationRA0606-Oll (Potting of Solenoid Valve Assemblies) and the

expected release date is 15 January, 1965:

a. Metallic mixing utensils will be strictly prohibited and stated so in para-

graph 2.3.

b. A paragraph is being inserted in which the solenoid assembly shall be dried
in an oven for a minimum of one half hour at 300 + lO°F within one hour of

filling with potting compound.

C. Paragraph 3.3.1 _potting level) is being made more explicit in that potting

shall be a minimum of _ inch from the vent hole and shall not be permitted
to flow around the receptacle at the base of the pins at any time.

Two items which are believed to be prime suspects contributing to the failure

are solder and/or air contamination being held in place by the described flow of

po.tting compound. Elimination of the flow of compound into the noted failed are_

_ll prevent transporting contamination into the area and will not hold contami-

nation in place when cured. Moving the potting operatidn into clean room facilities
_a_ure and due to the lack ofis believed not warranted by the severity of the _ _I

a firm failure mode. .,
• . .

Excessive heating in welding the fill hole also is believed a prime contributing
agent in this failure _n that formation of free carbon _nd moisture from charring

are conductive materials. Elimination of the potting compound from the fill hol_

° R_15019_P_ .56
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90R[ECTIVE ACTIO N (Continued)

area will reduce the heat requiremenh considerably and in itself will not produce

products of charring. Automatic welding has been successful in weldin_ the vent
hole and introducing a minimum amount of heat but the severity of the problem

is felt to not warrant the redesign. In addition, a relatively few valves would

be affected _e to the late date. Reworkln_ would not be warranted nor effective.

'Valves already delivered are acceptable for any usage if the dielectric strength

remains acceptable. There is no reason to believe that the components may degrade

with time and certainly, as evidenced in this failure, valve performance de£ra-

datio_ was and should be in_is_Iflcant.
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1. Gemini 85 Ib Ot@_ DAT Unit No, 2 failed to meet" soakout temperature requirements

following the OCM-217 mission duty cycle test. The temperature recorded was 54 de_rees

greater than the maximum allowable soakout temperature of 700°F after eight minutes of

soakou_. A burst pressure test was conducted following the soakout with no structural

failure of the part. A cylindrical heat shield was used throughout the test. The test.

was conducted in the _ri-l..odtest facility. . • ,"
2. Two 85 lb chambers including the subject TCA have been tested to date in the Tri-kod

test facility with a recirculation heat shield. The temperature-tlme data in both cases

has sho',_ the outer shell skin temperature to be approz_mately 150°F below the allowed

mission duty cycle maximum of 500%" at theend of the OCM-217 }_X3. The first chamber

tested, however, had no soakout requirement.

Examination of the heat shield used showed the inner surface to be shir_ which from a
heat transfer standpoint would be highly reflective.

A heat transfer analysis was performed comparing the radiation heat loss durin z soakoub

using the heat shield as tested and the Tri-Mod housin G without the shield. The analysi

indicated that during soakout, the reflective nature of the heat shield in conjunction

with its close proximity to the TCA shell effectively reduced the radiant heat transfer

o_ .th.o TCA shell. "• . . . .' .

_. The overtemperature experienced durin_ soakout was seen to be the direct result of

the reduction of radiant heat transfer from the TCA skin to the environment caused by
the reflective nature and als0 the proximity to the TCA of the heat shield.

&. •No correctlve action is required since no further requirements exist for 85 lb

thrust, chamber _C tesbin_ through S/C 5.

"'Ji
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•

A heat shield will be used for S/C 6 8_ lb ch_abors, however. For those tests the . _;[--_I_
shield inner surface will be painted a dull balek and the ouDer surface heated to _ ,_I-o
eliminate the reduction in TCA radiant heat transfer, c. ,, ,,-_-- ^_,l_v_,_ i ,,I_ h

U
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R-15019-2

THRUST CHAMBER ASSEMBLY - 85#

McDonnell Part Number 52-52701-275

Rocketdyne Part Number 207510-2]

Test Number 207510-401

DESCRIPTION OF COMPONENT

The OrbitAttitude and Manuever System consists of an

ablation cooled thrust chamber and expansion nozzle

segments_ an injector, two fast acting solenoid valves

for propellant flow control, orifices for fixing the

component pressure drop, associated interconnecting

plumbing and mounting provisions for attaching the

assembly to the spacecraft structure.
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FOR
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DESIGN APPROVAL TEST OF COMPONENTS

THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME
THRUST CHAMBER ASSEMBLY - 85# "MAC 52-52701-275

PART NO.{NAA 207_21
207510-401

SHEET J-- OF 17__1

Reference:

1.0

MAC SCD 52-52701, Rev. F

SCOPE

This specification establishes the method of test and the test

equipment required to conduct the Design Approval Tests of three

Thrust Chamber Assemblies for the McDonnell Aircraft Corporstion

Model 133P Orbit Attitude and Manuever System as specified in

McDonnell Aircraft Corporation Specification Control Drawing

52-52701, Revision F, paragraph 6.3.1.3.2.

r

-Lr f r -

• rr

DATE

,=,,

IAPPROVED OR NAA: .- DATE

PREPARED BY: "_E. Adams

CHECKED BY;' DATE

FORM 60,5-B-40 NEW 6:-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME,

TEST NO.

rMAC ,52-52701-275

THRUST CHAW_ER ASSEMBLY- 85# PART N(_tNAA.,207510_21

207510-401 SHEET 2.._- OF 17__J

Reference=(a)

2.0

2el

2.2

2.3

MAC SCD 52-52701 Revision F

APPLICABLE DOCUMENTS

The documents listed in this specification are for reference

only except those marked with an asterisk (*). If the re-

quirements of this specification differ from those listed be-

low, the requirements of this specification shall govern,
except in the case of SCD 52-52701 which is the contractual

controlling document.

McDonneil Aircraft Specif$cations

SCD 52-52701 Specification Control Drawing, MAC Model

133P, Orbit Attitude and Vanuever System

Rev. F, dated 9 August 1963.(CONFIDEntIAL)

Standard Engineering Responsibilities

Technical Data Requirements an8 Product

Support Recommendations, Model 133P SCD

Equipment, dated 8 October 1962.

Report #8518 General Electrical Design Requirements

for Electrical Equipment and Equipment
Utilizing Electrical Power for MAC Model

133P, dated 1 _ay 1962.

*Report #8392

McDonnell Drawings

Drawing506612-5-5

Drawing 506737-5-5

Elbow

Union

MILITARY SPECIFICAT I01_

MIL-E-5272C-1 Environmental Testing, Aero and associated

equipment, general specification for,
dated 20 January 1960

PREPARED BY: _,i/ DATE APPROVED FOR NAA" DATE _"E

FORM 60_-B-ttO NEW 6:-6 3 -'-"

R-15019-2 137



1_O CI(ET I)¥N E
A DIVliION OF NOmT_ aLM_RICAN AVIATION 6NC

, i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

207510-401

52-52701-275
PART NO._ MAC_NAA207_10-21

SHEET__..3 OF 1__..71

2.3
(cont l d)

2.4

MIL-L-25567

MIL-P-26539A

MIL-P-2740IA

MIL-P-27404

HI L-A-6091B

Federal Stock No.
6830-263-9842

• Leak Test Compound, Oxygen System,
dated 7 January 1959.

Propellant, Nitrogen Tetroxide, dated
31 July 1961.

Propellant, Nitrogen Pressurizing,
dated 7 November 1960.

Propellant, Monomethyl Hydrazine,
dated 3 April 1962.

Al_ohol; Ethyl specially denatured,
dated 12 January 1962.

Helium

RAOIOT-O03

*RAOII2-O02

*RA0220-231

*PA0220-290

Rocketdyne Specifications

Fusion Welding of Rocketdyne Componentsp
dated 18 October 1961.

Lubricants Anti-Seize Compounds and

Gasketing Type Seal Compounds for Rocket

Engines, dated 29 July 1963.

SE-7 207510 Thrust Chamber Assembly Data

Reduction, dated 15 July 1963.

SE6 and SE7 Propulsion System Component

Weight Determination, dated 2 October 1963.

*RA0220-348 SE?. Thrust Chamber Assembly Acceptance

Test Procedure (207510), dated 1 January
1964.

PREPAREDBY: _:._..'" _ DATE APPROVEDFOR NAA: DATE
E _dam_• ¢Ii:/_4,o "

<_--_- "__.Zi// :.... :1/_ li, VUSI. _.,.x

FORM 608-B-b,ONEW_

AP_F_V_EDFOR'Mi_DONNELL_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

2.4

(cont'd)

rMAC 52-52701-275

THRUST C_ER ASSE_LY - _5#. PART N(ItNAA 207>10-21 ,.

207510-401 SHEET /.* OF171

*RA0201-050

*RAO607-009

mRA0610-O02

i

Acceptance Test Instrumentation Require-

meuts, dated 9 August 1961

In Place Brazing of Tubes and Fittings for

Space Engines, dated 30 December 1963

Ultrasonic Cleaning of Space Engine

Hardware, dated 20 June 1963

*RA0610-O03 Clean_ng Space Engine Hardware by liquid
flushing, dated 24 October 1963

*_10-009 Chemical Cleaning of Filter Elements for

Space Engines

*RA0616-005 SE7 Propulsion Systel,_Inter and Intra

Plant Handling, dated 20 l;_rch 1963

*_-_8 SET Propulsion System: Preparation

for Customer Delivery, Dated 4
September 1963

SEM 4388-4040 Pulse Performance D:ta Reduction Proce-

dure, dated 22 July 1964

*SEM 4388-4041 Thrust Vector Performance _ate Reduction

Procedure

*FEM 25.01G Envirom_entally Controlled Areas

definition and specifications for, _ated

2 December 1963

2.5 Rocketdyne praw_ngs

Drawing 207510-2_ Thrust Chamber, 85 Ibm, 4.5 M_n., Assy

of t _ated 9 July 1963

PREPAREDBY" DATE

E. Adams

CORM 608-B-40 NEw 6- 6_

•R- 15019-2

APPROV_ FOR NAA: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

207510-401

NO.f MAC >2-_27oI-27_PART 1.NAA 207510-21

SHEET-!50F 71

2.5

(oont'd)
Rocketdyne Drawings

Drawing T5030469

Drawing 99-106126

Drawing 99-I06417

• Drawing 9017844

Drawing SK 9999

Pressure Test and [_hter Flow Fixturep
dated i0 December 1962

Adapter, Fitting, Assy. of, dated 22
October 1963

Propellant Outlet Adapter, dated 30
January 1964

Seal Assembly, Thrust Chamber Drain,
i00 LB. TCA, dated ii September 1962

Assembly and Installation Thrust Vector

Angularity Measuring System, 85 and iOO

LB., SET Space Engines, dated

Drawing 99-1066

Drawing 99-106689

Tube - Assy. of, (Fuel), dated

Tube - Assy. of, (Oxidizer), dated

Drawing 99-106700 85# TCA Installation (DAT), dated

Drawing

Drawing 99-I06T_6

Drawing 99-10672?

Shipping Container, SE7 TCA (85#) with

Extended Inlet Adapters, dated

Propellant Valve Orifice Adapter, (85&I00)

dated 22 September 1964

Prooellant Valve Orifice Adapter, (85 & IOO
dated 2_e_tember 1964

PREPAREDBY: DATE
!APPR_I:_D FOR NAA" DATE A_PI_._ FOR ' McDONNELL"''--_ __-OATEE. Adams _- ._"_ 4

iP'_y'_CKE"_)BY.: DATE

FORH oo_-B-_d NEW 6-63

140 R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONE,_T NAME,

TEST NO.-

THRUST CH./_4BF;R ASSEMBLY- 8_#

2o751o-hoi

PART N_[ MAC
• LNAA

52-_2701-275
207510-21

_SHEE'r6----oF '_t

Reference: (a) MAC SCD 52-52701, Revision F

3.0 GEN ,_JLL _QUIRF_ENTS

3.1 Safet_ .

All safety precautions necessary to comply with _lis procedure shall

be in accordance with Rocketdyne Safety Department Directives.

3.2 HandlinE

3.3

All inter and intra plant handling and packaging shall be accomp-

lished per the requirements of Rocketdyne Specification _0616-OO5

when the TCA is being transported or stored between tests, exceDt
that components with extended inlet tubes installed shall be pack-

aged in Container RK . Adequate measures shall be taken

to prevent accidental damage to the TCA at all times.

Photo6raphic Coverage

Photographs shall be taken of each different test setup and shall be

included in the final test report. Three preliminary copies of

these pictures shall be forwarded to the Rocketdyue Gemini Project
Office within lh days from the exposure date.

3.h

"Photographs shall be taken of each different test setup and shall
be taken of the component after anymalfunction. Sufficient views

shall be taken to provide complete visual coverage of the failure,
including photomicrographs when applicable.

Instrumentation (paraEraph 6.2.1.2 of reference a)

I All test parameters shall be assigned a tolerance of +2_ of the

specified value unless otherwise specified herein. -

I APPROVEDFOR NAA: DATE IIF1N__OR ' I_IcDONNELL/_._PREPAREDBYT DATE

E. Adams 7 /Y

FORM (^3-@--.,,Z:NEW 3 "
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

• ,.r_........... •........ A.... .:,I._3LY- 85;/ PART NO MAC
' "I.NA A :'07_IO-PI

2.r_, _] ,"_-Lr:'l SHEET 7.... OFI_ 71

.5

All in_-trum_,nt_.t]on._mploy._m for monitoring the requ'.red test

p_rameters shay [ be eal_br_te," to _nsu-_. _tta'_nment of minimum

stP._r'_y-stat_ _ccuracy of ±2% of the full. scale range of the

instrument_t_.on bet nr _.mp].oyoC.e_cept were instrumentat_ on

_ccuracy _s oth_.rwise _peclficd.

C_librRtion records _hall be _:aint_ine6 and fade availab!_, to

authorized pe'-somel upon r_quest. Hot fire _nstrumentntlon

shall be in accordance dth speclficat'on RA02OI-O50 an(" Table

] of the,(:speciflcatibn.

},h_ntenance (paragraph 6.2.3 of reference a)

Servicing, adjustment, or replacement of parts shall not be

permltt:,d unless specifically state@ in the'e:speclf_cat_on.

Lubrication of f_tt_ngs _s permltte4 per RAO!I2-002.

;.6 Failures (paragraph 2.5.,2 of McDonnell Report 8392)

In the event that the component fa_]s +,o pass any part of the

De,_ign Ap_rova] T_t, _mred_ately discontinue all testlng of

th-gt component and notify the Roc},_tdyne C,e_Inl Project Office.

McDonnell A_reraft Corporation and Roeketdyne shall jointly
review the failure and _eteNm!ne the corrective action to be

taken an@ the point _n the test procedure where retesting _s to

beg_n.

.? Test _;_tne_sing (p_ragraph 6.2.1.3 of reference a)

Each les._rn Approval Test shal.] be wltnes,_ed and the test data

certlf_ed b:, Rocketdyne _nspect_on, anC certified by the

Governmant Tnsp(_et!on Agency havln[" cognizance at the testing

facil._ty. Mc:onnell an(" Govermnent _nspectors shall be notlf_ed

hour._ in _Cv_r, ce of all tests•

Pf_EPARED BY: _ DATE APPROVED FOR NAA" - DATE

, ",,'-,,-,s 6-ZS/.4.'O_£_-K_:O BY" oATE P" 1_-6_/C .L'L;
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO,

, N ,[MAC
THRUST CHAMBER AS%_MBLY - 85# PART O.LNAA

207 510-A01

52-_2701-275

20q 510-21

•SHEET_oFlJJ

3.7

3.8

MAC Engineering shall be notified 3 days in advance of the

schedule date of any Design Approval Test. If MAC _ngineer-

ing indicates a desire to witness any test, notification
shall again be performed 4 hmurs prior to the beginning of

the test. Actual testing shal_ not commence prior to the

arrival of all witnesses unless prior waiver is obtained.

NotifLcation of the MAC Resident Engineering Office shall

constitute notifLcatlon of MAC Engineering.

Cleanline, ss Reqpirements

Hot Fire Test and Decontaminatioa Facilities: During the

time that the TCA is being installed in or removed from a

hot fire test facility or a decontamination facility, the TCA

propellant valve inlets, when open, shall be protected by a

plastic enclosure. A low volume nitrogen purge, filtered

through two, I0 micron absolute, stainless steel wire mesh

filters, installed in series, shall be used to prevent

entramce of foreign material into the enclosure.

Other Test Fscilitiest The propellant valve inlets shall

not be directly exposed to an environmental atmosphere which

does not meet the requirements of a Class IV area as specified

in Rocketdyne Plant Engineering Manual Pro425.OIG. It

shall be a requirement that a ten (I0) micron absolute wire

mesh staimless steel filter be installed on the propellant

valve inlets in a Class IV area. The entire test setup

shall be assembled and disassembled in a Class IV area.

PREPAREDBY: DATE

_ BY" DATEC:-_'-- I- l_--_,_'
FORM 60_'B-)40 NEW

APPROVEDFOR NAA', DATE" AP O FOR'McDONNELL " _i"

R-15019-2 ].a3
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DESIGN APPROVAL TEST OF COMPONENTS

FOR-THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHA._.BER ASSFb_BLY - 85//

207510-A01

K' ,d .... _"
PART NO _'MAC <:',_;_'_r'l_27_;

tNAA O':_I0-;I

SHEET2?--

g

D

0
3.8
(cont' d )

%9

CleaninK of Test Setup Ihrdwar___:

The ten micron absolute sta_nles:: steel wire Fesh f_Itprs shall

be cleaned p_r Rocketdyne Specificat'on _I0610-009 and stored in

polyethylene bans unt'l ready for use. Mi!]i!,ore f_Iter h_uslngs
1 f_fhshall be cleaned per Rocketdyne Specif'. cat'on MAO_.OL 3 pr'or to

Insta]]ot'on of the new M_]_Ipore f_It_r elements into the

housings. The !,:!l]ipor_ f_Iter _ssemb]ies shn[' be stored in

polyethylene bags until ready for use. The lines which are to be

used betweon the test setup f_it-_rs ant] t._e TCA shq]] be

cleaned per Rocketdyne Specific_t'on RA0610-702 each lime the

filters are [n::talled _nto test setuo. Test setup hardware,

which is too large for polyethylene bags, shall be protected by

appropriate closures, wh'ch have also been cleaned so a_ not to

lower the level of cleanliness of the hardware.

R__port

g

|

I

I

I
Data

Data s_a_l be recorded directly on the applicable data shee_s

inserted after each test of th_s speclf_cnt_on. A _,I raw data

shall be Identified relative to the te.'t to wl:_ch it pertains.

That ra,_,dsta specif_cally requested by IL_C Engineer_n_ shall

be further ident._f_ed relative to parameter r;easured , calibraMon

factors, etc. an6 sblpped to _'AC_ St,. Lou_s. Reduced gat:_ shall

Include graphical presentations and time histories of all per-

t_nent performance parameters.

!

i

I
!1

Plscusslon of Data

In the final report all pertinent data obtained _n the DAT m

series shall be analyzed an_ discussed. _ny sl_n]f_cant trends

feeding to pertinent concluslon= or recommencation for further

testing shall be covered.

APPROVED FOR NAA" DATE _,"I5"PI_Q.V.f-DFORMcDONNELL _PREPARED BY: DATE

E. Adams 6- Z_"(-,_I

,,_'_CK F_'_"_y: DATE

,,r.;.3.. ',=J; ...... . ,., ,. j

FORM I0 NEW 6-6 3
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHA_.IBER ASSEMBLY -g5,'/

207510-401

PART NO.{ MAC "
NAA

3.9

(cont '@)

3.10

3.Ii

Acceptance Test F_f_

Acceptance test data shall he retained and be included an ,_rt of

the final report for this component.
v"

C.opponent Teet Modlflcat_on

The propellant valve _nlets of e_ch TCA "hall be moFifle@

following Fre-Test Inspection by the afd_i_on of an inlet tube

• adaptpr, see f_gur# ii. A_tac}:ment of the a_apter ,_:_1". be by

brazing in accordance w_th RA0607-009. F_!u_ _t. the Inl_t

adapt_r or the braze joint Curing subsequent tem t_n__ sbqll not

constitute a failure of the TCA.

Samples of prope]lan!s shall be obtained for anal?,s_: vh_never

propellants are introduced into the test fac_llly t_nks and

at least nnce daily, during the time tlnt bAT hot f_re tests

are condt:cted, for the purpose of speclf_c gr__vity J_%_rm_n_-

t_on.

Samples of propellants sha!l be obtaincd for analysis whenever

propellants are introduced into the to_t f_c_l_ty +.an_:s -_nd

at least once veekly, 6ur_n_ the time thai, TAT hot f_re te_

are con@ucted, for the purpose of ?roF.ellant com[,o_t_ _n

ete _d na t2 on.

The d:_t_ of tke most recent analysis zha].! be recorded for

each hot fire test. However, _n the event t_at ::ro[,e]]ant

tanks are f_lled betw_,_n TAT hot f_r_ te_t _:ub_:eque_t hot

f_re testln_ shaL_ be delayed penC_nF tge results of t!-e analysis

of the new propei!ant.

I%EPAREDi.a_IPBY:BY: , -- D--67_ /G-ZS-I.IDATE]]APPROVED__FOR NAA: _',,* _l.._4% t" (_-DATE!

FORM 60_-B-40 NEW 6-63

R-15019-2
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A OIV||ION O F NOMTH AMI[RICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

207510-401

PART NO.{ MACNAA

, , , ',,'

52-52701-275

207510-21

SHEET 11 OF 1__7_

3.12 Post Test Hardware Dispo_itio _

Upon successful completion of all Design Approval Test, the

components shall be cleaned _s required for shipment, packaged
in accordance with RA0616-0C8, and shipped directly to MAC,

St. Louis. This shall not include components which fail during

DAT and for which a failure analysis is required, except that

components showing unusual failure modes shall be made available

to MAC following Rocketdyne failure analysis.

G

i

D

I

II

I

I

II
I

f /PREPAREDBY: .y,_/ DATE APPROVEDFOR NAA: DATE

FORM 60_5-B-40 NEW 8-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.,,

THRUST CHAFBER ASSEMBLY - 85#

207510-401
PART NO.{ MACNAA

52-52701-275

207510-21

SHEET 12 OF 171

3.13 Abbreviatlons

Abs

AC

cps
DAT

DC

F

Freq

g

GN2
•He

Hr

MAC

Min

• . NOM
0A_S

Prop

psia

psig
RMS

SCC

SCD

Sec

TCA

V

P_

m

m

==

I

I

I

I

I

i

i

I

I

I

I

Absolute

Alternating Current

Cycles per Second

Design Approval Test
Direct Current 4,

Fahrenheit

Frequency

Acceleration of Gravity
Gaseous Nitrogen
Helium

Hour

McDonnell Aircraft Corporation
Minimum

Nominal

Orbit Attitude and Manuever System

Propellant

Pounds per Square Inch Absolute

Pounds per Square Inch Gauge
Root - Mean - Square
Standard Cubic Centimeters

Specification Control Drawing
Seconds

Thrust Chamber Assembly
Volts or Valve

Maximum Pressure

PREPARED BY" ,DAT/IE APPROVED FOR NAA: IA_._FOR .M-.DONNELL /.._-- '
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

208750-401

N- ('MAC 52-52701-275
PART U_tNAA

SHEET 13 OF 17

U

Definitions

*Duration- Total time from "first indication" in starting sequence

to 2%-of-maximumtRrust point in the shutdown sequence.

Impulse, Mean Specific - Total impulse divided by total weight of

propellants consumed.

Impulse, Specific - The thrust in pounds divided by the propellant

consumption rate in pounds per second.

Impulse, Total - Area under the thrust-time curve.

*Pulse - A pulse inclu_= all events from the "on signal" to

2-percent-of-maxim_: thruJt point in the shutdown sequence.

*Signal, ON - The sigmal to open the propellant valves. This is

the start of the starting sequence.

*Signal, OFF - The signal to close the propellant valves. This is
the start of the shutdown sequence.

*Signal Width - Time from "on signal" to "off signal" .

*Time, Start - Time from "onsignal" to the 90 percent-of-maximum

thrust point in the starting sequence.

*Time, Shutdown - Time from "off signal" to 2 -percent-of-maximum

•thrust point in the shutdown sequence.

*Time, Effective Firing - Time from 90-percent-of-maximum thrust

point in the start sequence to the 90-percent-of-maximum thrust

point in the shutdown sequence.

Lockup Preseure - Pressure immediately upstream of the propellant

valve prior _o TCA operation.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME.

TEST NO.

THRIFT CHAMBER KSSl]24BLY- 8f_PART No[MAC

208750-401 "LN A A

52-52701-275

207510-21

SHEE?I3.1OF 1.71

3.1/,

(cont'd)
Soakout Period - Time required for slowest TCA skin

temperature to stabilize and drop 5OF to verify that

peak temperature has been reached.

i ,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST 3H;_4UER ASSE;,_LY - 85# PART NO_ MAC 52-52701-275
' "LNAA 207510-,2l

20?_lO-hO! SHEETlh OFJi!l

Peference: MAC

h.l

SCD 52-52701, Revfsion F, Figure 12

Test Prosram

Three Theist Chamber Assemblies (P/N 207510-21), having

passed the acceptance tests of RAO220-3h8 shall be subjected
toDesign Aporoval Tests in accordance with the requirements

herein specified. For purposes of identification during the

DAT program, the three TCA's shall be designated "one"
through "three", respectively.

Test Sequence

The following paragraphs list each TCA, the applicable
environmental and service life tests for that TCA and the

operational tests and orocedures which will be used to

demonstrate SCD compliance. The tests for each TCA shall be

performed in the order listed.
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DESIGN APPROVAL TEST OF

THE ORBIT ATTITUDE AND

COMPONENTS

MANEUVER SYSTEM

COMPONENT

TEST NO,

NAME
THRUST CHAMBER ASSEMBLY - 85#

207510-401

PART NO_ "MAc
"LNAA

52-52701-275

207510-21

SHEET 15 OF 17_..._

4.1.1 Thrust Chamber As_emb!y Number On?
Para.

SCD

Page Reference

Pre-Test Inspection

Weight Determination

7.i.I

6.6

Vibration 7.i.2

Propellant Valve Proof Pressure & Leakage 6.1
Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5
Visual Inspection 6.5

6.2.3._

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

6.2.2.1

Mechanical Shock 7.1.3

Propellant Valve Proof Pressure & Leakage 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Velve Dielectric Strength 6.4

Propellant Valve Functional 6.5

Visual Inspection

Temperature Shock 7.1.4

Propellant Valve Proof Pressure & Lea_age 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5

DAT Duty Cycle to Failure

6.2.3._

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3._,

6.3.1.3.1
6.2.2.1

6.2.3.7

6.2.3,1
6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

7.1.5 6.3.1.3._

I Disassembly and Inspection 7.1.6 6.2.3.20.1

B
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM ,._
if

COMPONENT NAME TH_JST CHAMBER ASSEMBLY_ 85# PART NO_ MAC 52-52701-275 I_

LNAA 207510-21

TEST NO 207510-401 SHEET 16 OF 1_?_

4.1.6 Thrust, Chamber Assembl_ Number

SCD

D Para. Page Reference

Pro-Test Inspectlon 7.2.1 6.2.2.1 I
Weight Determination 6.6 6.3.1.4.1

Thrust Vector 7.2.2 6.3 .i .3.2_ I

DAT Duty Cycle to 147 Seconds 7.2.3 6.3.1.3.Z_

Burst Pressure 7.2.4 6.3.1.3._2 I
Wel ght Determinatl on 6.6 6.3 .I.4 •i

Disassembly and Inspection 7.2.5 6.2.3.20.1 I

|

|

I !

!
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.,

THRUST CHAMBER ASSEMBLY - 85//

207_i0-401

52-_2701-275
PART NO _'MAC

"tNAA ,.207510-21

SHEET 17 OF 17__1

4.I.5 Thrust Chamber Assembly Number Three Para. Page SCD
Reference

Pre-Test Inspection

Weight Determlnatlom

Thrust Vector

DAT Duty Cycle to 270 Seconds

Weight Determination

7.3.1 6.2.2.3

6.6 6.3.1.4.1

7.3,2 6.3.1.3.2.2

7.3,3 6.3.1.3.2.2

6.6 6.3.1.4.1

Propellant V.ive Service Life 7.3.4

Propellant Valve Proof Pressure & Leakage 6.1
Propellant Valve Electrical Resistance 6.3

• Propellant Valve Dielectric Strength 6.4
Propellant Valve FunCtional 6.5

D_sassembly and Inspection

6.3.1.3.2.2

6.2.3 .i

6,2.3.2

6.2.3.3

6.3.1.3.1

7.3.5 6.2.3.20 .I

PREPARED BY: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO,

THRUST CHAMBER ASSEFr_Ly - 85#

207510-401

PART NO,_ MAC
I.NAA

52-52701-275

207510-21

SHEE1 ':1_ OFI?J_

Reference :

5.0

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

5.1.6

5.1.7

5.1.8

5.2

5.2.1

MAC SCD 52-52701, Revision F
|

EQUIPbZNT AND MATERIAL_ (Equivalent items may be used)

Material

Nitrogen Tetroxide - MIL-P-26529A (Oxidizer)

(0.3% Water Permitted)

Monomethyl Hydrazine -_L-P-2740LA (Fuel)

Nitrogen Gas - MIL-P-27401A

Freon TF - Co_nercial Grade

Water - Distilled and/or De-ironized (pH: 6.5 to 7.5)

Helium - Federal Stock Number 6830-263-9842

Alcohol - X,_L-A-6OglB (Reagent Grade Isopropl Alcohol Am. Chem.

Soc. Standard is considered equivalent)

Leak Test Compound - MIL-L-25567

Special Equ_ pment

Hot Fire Facility

A fac!l_t,'_._ capable of static firing the TCA's at both ambient

conditions and at a simulated pressure altitude of I00,000
feet or greater.

Suitable equipment to provide and utilize hot GN 2 purge, Anhydrous

Isopropl Alcohol and Freon TF fluids for decontamination, flushing

and cl_an_ng the TCA after firing.

T?.e facility shall be equipped to meet the instrumentation

requirements of Table I.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME..

TEST NO.

52-52701-275 __
THRUST CHAMBER ASSEMBL_[ - 8r-_//PART N(I_[MAC

' I.NA A 207510-21

2 51  oI SHEET 

5.2.1

(cont' d)
The facility shall be equipped with a thrust mount designed

for thrust vector determination during steady state operation.

The facility shall be equipped with a high natural frequency

thrust mount for axial thrust determination during DAT duty
cycle operation.

The facility shall be equipped with a TCA firing control system

consisting of a pulse generator, automatic tape programmer, TCA

control panel, TCA power distribution panel and a regulated

DC power supply. The TCA installat_ on wiring is shown in MAC

SCD 52701, Revision F, Figure 18. The automatic tape programmer

shall be capable of controlling the pulse sequence and duratlom
of Table II.

The facility shall be equipped with a propellant feed system
per Figure 6.

5.2.2 VibratlonTesting Facility

The facility shall be ca_ble of vibrating the TCA at frequencies

of 5 to 2000 cps and at the random vibration power spectral densit3
per Figure 8.

The facility shall be equipped with a servo control unit for vary-

ing the vibratiom frequency logarithmically.

The facility shall be equipped with a Ling ASDE 80 equalization

console and a Ling power amplifier to control the random vibration

input.

PREPARED BY:

K. Adams 7- '5- 14
• By DATE

 'FO-RM60 -8' O NEW6-6i

R=15019-2

The facility shall be equipped with a test fixture to which the

TCA can be attached by employing simulated spacecraft brackets

and use of its attach points shown in Figure 7. The test fixture

shall be capable of being mounted on the vibration machine such

that the TCA can be vibrated along each of the three mutually
perpendicular axes shown in Figure 7. Provlslon _ha]1 h_ _ad__fn_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

207510-401

PART NO,I "MAC 52-52701-275
"LNAA 2D 7510-21

SHEET 20 OF1?_J,I

B

D

5.2.3

5.2.4

attaching the _xtende d propellant valve inlst lines to the test
flxture.

The facility shall be equipped with accelerometers with an accur-

acy of +5% from 5 to 2000 cps, and a natural frequency over 30,000

cps.

The facility shall be equipped with a multichannel oscillograph

for recording the accelerometer output during the vibration sweeps

The facility shall be equipped with a multichannel FM magnetic ta

recorder for recording the accelerometer output during the random
vibration.

The facility shall be equipped with a Ballantine True RMS Meter to
measure the RF_ G acceleration.

The facility shall be equipped with a Technical Products Company

analyzer to analyze the accelerometer output power spectral

shape.

Temperature Chamber

An enclosure in which the TCA or the TCA propellant valves can

be exposed to air temperatures of -40 to 20OF. The temperature

chamber shall be capable of maintaining any specified tempera-

ture within this range to ±5F. The air temperature shall be

continuously recorded. The internal volume shall be sufficient

so that all applicable test procedures can be accomplished.

Instrumentatiom shah be provided for continuous recording of

chamber temperatures.

Explosion Testip_ Chamber

An enclosure in which the TCA propellant valves can be exposed
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

s C, _ "rTHRUST CHA_ER A._,_EI._BbY-85#

207510-401

57-5770!-275

PART NO _MAC _, "_
"LNAA ( ' _I0-__I

s. ET

5.2.4

(cont 'd)

5.2.5

to a Potentially explosive atmosphere, obtained bv introducing
butane in proper quantity, at simulate@ pressure alt]t_;<!esfrom

sea level to 50,000 feet. The facility sha]! _ncluJe a s[nrk

igniter for demonstrating combust_bil]t:" of the atmosphere.

An environmental temperature of 16C 15 F shall be required with

provision for continuous recording of the air temperature _nd

propellant valve temperature.

Shhock Test ing Facility

The facility shall be capable of impartin_ half s_ne wave

shocks of 15 _1.5 g magnitude and ii !l.O millisecond duration
to the TCA.

The facility shall be equipped with a rigid iig test fixture

to which the TCA shipping contaimr, as specified in P_O616-O08,

can be rigidly attached. The rigid jig test fixture shall be

capable of being mounted on the shock machine such that the TCA,

in its shipDing container, can be shocked along the plus and minus

direction of each of the three mutually perpendicu! _.:"_T_- _Lown

in Figure 7.

The facility shall be equipped with an accelerometer (Statham,
Model A5TCA-50-350) which shall be mounted on the rigid jig

test fixture.

The facility shall be equipped with an oscilloscope (Tektronix,

Hodel 535 or 564) for monitoring the accelerometer output.

, ,, , ,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME,

TEST NO.

THRUST C}!_IBER ASSFA]_LY - 85__

207_lO-hO1

PART NO.{ MAC 52"52701'27_NAA 207;_O2Z
SHEET 22 01@71

5.2.6

_.2.7

Electronic Cycler

A device which can be used to cycle the orooellsnt valves at
cycle rates of 1,2,3,h and 5 cycles per second. A cjcle shall

consist of poppet closed to poppet o_en to poppet closed.

The cycler shall include a counter for counting the cycles.

Electrical Harness

A moisture proof jumper assembly incorporating at one and two
Bendix MGO6-8-hS plugs potted in accordancewith RAOIO6-OO6.

Each lead shall be identified according to valve (oxidizer or

fuel) and pia (A,B,C or D). See Figure I. This electrzcal

harness shall be used whenever electrical power is supplied
to the TCA.

|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE-AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAFBER ASSEMBLY - 85#

207510-401

PART NO_ MAC
"LNAA

52-52701-275

207_10-2]

SHEE] 23 OF 1__.?1

5.3 Standard Pneumatic and Hydraulic Equipment

5.3.1 Pressure Gages

G1, G2 - 0 to 500 psig, ±1/4% accuracy, full scale

5.3.2 Valves

Vl, V2 - 1/4" hand valve, 0 to i000 psig

Vlo, - 1/4" hand valve, propellant compatible,
0 to 500 psig

5.3 •3 Regula tors

R1 - 1/4" pressure regulator, 0 to I000 psig

5.3.4 Filters

F1 - Filter, i0 micron absolute, stainless steel wire mesh

F2 - Millipore filter, CA12 440 00; Housing, MS 28720-12

5.4 Standard Electrical Equipment

(Equivalent items may be used)

5.4.1 DC Power Supply - 0 to 36 VDC

5.4.2 AC Power Supply - Ii0 VAC nominal, 60 cps

5.4.3 Propellant Valve Test Panel - P/N 99-9020285-11

5.4.4 Milliammeter, Model 1951, 0-200 MA range

°.AoI/ CHECKED BY: DATE
• _,_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

52-52701-275
THRUST CHAMBER ASSEMBLY- 85# PART NO.j'MAC

1NAA,,, 207510-_i

207510--401 SHEE, 2_._&OF17__[
i

5.4.5 Oscilloscope - Hewlett Packard, Model 122 AR, dual trace (for

Propellant Valve Functional)

1.4.6 OscillograPh - 2000 cps frequency response, ± 2% accuracy (for

Load Analysis

5.4.7 Switch - 40 watt minimum power rating

5.4.8 High Voltage Leak Detector - Associated Research, Model 411

5.4.9 Impedance Bridge - 0 to50 ohms, ± 1/10% accuracy

5.4.10 Voltmeter - Hewlett Packard, Model 412A, 0 to 30 VDC and 0 to

!OO VDC, + 1% full scale accuracy

5.4.11 Temperature Recorder - Leeds and Northrop, +3% accuracy

5.4.12 Thermocouple - Bare wire Junction, accuracy class D per
RA0201-050

5.5 Standard Leakage Testing Equipment " " '

5.5.1 Burette - 25 ml, 0.I ml graduations

5.5.2 Beaker - 400 ml

5.6 Miscellane__ous EquiPme_

1.6.1 Pressure Test and Water Flow Fixture (Throat Plug) -

• P/N T5030469

5.6.2 Camera-Polaroid (with oscilloscope adapter)
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAMBER ASSEMBLY - 85#

207510-/+O1

PART NO _'MAC
"t. NA A

52-52701-275

207510-21

SHEE_ _ OFI-_

5.6.3 Propellant Valve Inlet Adapter

5.6.3.1 Adapter

5.6.3.2 Elbow

5.6.3.3 Union

5.6.4 Scale

5_6.5 Stop Watch - One second subdivisions

5.6.6 Seal Assembly- 9017844

- Rocketdyne Drawing 99-106126-31

- McDonnell Drawing 506612-5-5

- McDonnell Drawing 506737-5-5

- O to 25 pounds, O.O1 pound subdivisions

I

CK_D BY: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC.,, 52-52'701-275COMPONENT NAME THRUST CHAMBERASSEHBLV - 85# PART NO. NAA 207_10--21
-401 .

NAME OF TEST OFEBATIOI_L TESTS AND PROCEDURES TEST NO.P=._.,_Q._SHEET_.__..OF 17_

Reference: MAC SCD 52-52701) Revision F

Operational T_pts and Procedu?e.

This section contains those procedures which shall be used in
conjunction with the Environmental and Service Life Tests to

demomstrate_ SCD compliance.

, _.,.,-','_...... ..,,,, i l�. _ u, -r- _i ____....=:_z_i._. t___W_d_.1 .. _ _..
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CIT,M,1BER ASSE%'BLY - 85#

PRDPELLJU_T VALVE £ROOF PRESSURE

AND LEAKAGE

PA TNO{MAC 2- 2701-27 
' N/W 207510-21

TEST NO. 207510"_;I_lEET2?__OF 17_

Reference:

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.1

Pro_ellant Valve Proof Pressure and Leakage

Install the TCA in a test setup as shown in Figure 2. If the

propellant valves have been removed from the TCA, they shall be

equippedwith propellant valve outlet adapters. Do not attach

the leakage sensing line at this time.

NOTE: It shall be necessary to perform this test in a hazardous

testcell. See paragraph 3.8.

Slowly adjust the regulated helium supply oressure at the

oxidizer pro:)ellant valve inlet to 500 _l_ psig as indicated

by the pressure gage.

Maintain this pressure for a period of not less than three

minutes.

De-pressurize the oxidizer propellant valve.

Adjust the regulated helium supply pressure to 150 +iO psig.

Adjust the DC power supply to 26 +0.5 VDC.

Cycle the oxidizer propellant valve three times and leave in the

closed position.

Attach the leaka_e sensing line and arrange the leakage testing

equipment as shown in Figure 2.

Adjust the regulated helium supply pressure to 500 _i_ psig.

PREPARED BY: DATE

E. Adams "7- Jr" ( A

, _. BY: DATE

FORM 608-B-38 N[W 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH;@IBER ASSEMBLY- 55#

PROPELLANT VALVE ?ROOF PRESSURE

AND LEAKAGE

MAC 52-g2701-27_PART NO. NAA 207510-21

TEST NO. 207510-_jO/_ET28__..OF 17_

6.1.11

6.1.12

At first indication of leakaKe, wait at least two minutes to

insure a steady leakage rate and then measure the leakage over

a period of at least five minutes with a stopwatch. If no
leakage is apparent after five minutes or if the measured

leakage is less than 0.5 ml, record the leakage rate as "less

than 0.I scc He/MIN". The maximum allowable leakage is 2.23
scc He/MIN.

De-pressurize the oxidizer propellant valve. Disconnect the

helium supply line, the DC power supply and the leaka{e sensing

line. Cap the oxidizer propellant valve inlet port and electri-

cal receptacle.

Failure to pass the above tests shall constitute a failure of

the oxidiser valve. See paragraph 3.6.1.

Repeat the above procedure on the fuel propellant valve.

Remove the TCA from the test setup. Replace all protective
covers.

PREPARED BY: DATE

_j.Zdams -t- _,;- _ 4

FORM 608-B-38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - 85#
COMPONENT NAME

THRUST CHAMBER PROOF PHESSUHE

NAME OF TEST AND LEAKAGE

{ MAC. 52-52701-275PART NO. NAA 207510-21

TEST NO.207510-LSOH1EE, 20OF. 171

Reference:

6.2

6.2.1

6.2.6

6.2.9

6.2.10

MAC SCD 52-52701 Revision Fp paragraph 6.2.3.1

Thrust Chamber Proof Pressure and Leakage

Install the TCA in a test setup as shown in Figure 3.

NOTE: It shall be necessary to perform this test in a

hazardous test cell. See paragraph 3.8.

Close Valve V I.

Apply leak test compound to all welds on the TCA and to the
transition joint between the stainless steel shell and the

ablative material on the TCA nozzle exterior.

• Energize the fuel propellant valve with 12 ±2 VDC

Slowly increase the regulated GN2 supply pressure to 392±10

paig. Maintain this pressure for a period of 3_-_ 5 minutes.

Evidence of leakage in the areas specified in paragraph 6.2.3
shall constitute a failure of the TCA.

Reduce the regulated GN2 pressureto zero and de-energlze the
fuel valve.

Repeat paragraphs 6.2.3 through 6.2.6.

Failure to pass the above test shall constitute a failure of
the TCA.

Wash reliduml leak test compound from the TCA with water and

blow dry with GN2.

Remove the TCA from the test setup and re-install all protective

closures.

Pt'IEPAREO BY: __/ D/II1E

E. Adams -//V4/'_/64

C_CK_ nY:-- _n:
t ,I -
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

PROPELLANT VALVE ELECTRICAL
RESISTANCE

MAC 52-52701-275PART NO. 207510-21NAA

TEST NO.207;SIO-LsOHIEE'T'3OoF 17 |

Reference:

6.3.1

6.3.4

6.3.?

MAC SCD 52-52701 Revision F, paragraph 6.2.3.2

Propellant Valve Electrical Resistance

Install the electrical harness on the propellant valvem

Provide an environmental temperature of 70_IGF.

Adjust the impedance bridge to measure resistance.

Measure and record the resistance between leads A and B of

the oxidizer valve. The acceptable resistance is as shown

on Figure 30.

Measure and record the resistance bet_sen leads C and D of

the oxidizer valve. The maximum acceptable resistance is
1.0 ohm.

Repeat paragraphs 6.3.3 and 6.3.4 on the fuel valve.

Failure to pass the above test shall constitute a failure of

the propellant valve. See paragraph 3.6.

Remove the electrical harness from the propellant valves and

reinstall the protective covers on the propellant valve elect-
rical connectors.

PREPAREDBY: _ D_Q'E 1APPROVEDFORNAA: DATE _O_VED FORI_cDOt'@4ELL.:

E. _a_ _t _I_}(_ I /' _ .....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT 'NAME

NAME OF TEST

THRUST CHANBER ASSE_LY - 85#

PROPELLANT VALVE DIELECTRIC

STRENGTH

52-52701-275
r MAC

PART NO. NA_ 207510-21

TE_NO.207510-_.O_Er3_OF1___i_

Reference : MAC SCD 52-52701 Revision F, paragraph 6.2.3.3

6.4 Propellant Valye Dielectric Strength

6.4.1

6.4.2

6.4.3

Install the electrical harness on the propellant valves.

Attach ground leads to each of the propellant valve electrical

connector bodies by means of alligator clips.

Adjust the 60 cps AC voltage output of the leakage tester to
Zero o

J

Set the capacity compensation selector switch on the leakage
tester to "NONE".

6.4.4

6.4.5

Connect one of the leakage tester leads to lead A of the oxid-

izer valve and the other lead to the oxidizer valve ground lead.

Depress power switch on the leakage tester, and adjust the
voltage control until 500+10 VR_ is indicated on the voltmeter.

If the leakage tester ammeter reads off-scale, reduce the volt-

age until approximately 800 microamps is indicated on the
ammeter.

6.4.6 Rotate the capacity compensation selector switch until a min-
imum current flow is indicated on the ammeter.

6.4,7 Adjust the voltage control until 500_ 0 VRNS is indicated on
the voltmeter.

6.4.8 Observe the ammeter for a period of one minute. Maximum

allowable current leakage is 500 micro-amps.

6.4.9 Release the leakage tester power switch and disconnect the

leakage tester leads.

BY: DATE ': :

_.r
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R-15019-2 167



IIOCK ETDYI_[ E
A DIVISION O; • NOIqTH AMIEIqlCAN AviaTION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

PROPELEANT VALVE DIELECTRIC
STRENGTH

MAC 52-52701-275

PART NO.{ 207510-21NAA
207 I0-401TESTNO.- 5 SHEET_).3_2OF 17-I

6.4.10

6.4.12

6.4.13

6.4.14

Repeat paragraphs 6.4.2 and 6.4.3.

Connect one of the leakage tester leads to load C of the

oxidizer valve and the other lead to the oxidizer valve ground
lead.

Repeat paragraphs 6.4.5 through 6.4.9.

Repeat paragraphs 6.4.2 and 6.4.3.

Connect one of the leakage tester leads to lead A of the

oxidizer valve and the other to lead C of the oxidizer valve.

Repeat paragraphs 6.4._ through 6.4.9.

Fal]ure to pass the above test shall constitute a failure of

the off3_se_ valve. See paragraph 3.6.

Repeat paragraphs 6.4.2 through 6.4.16 on the fuel valve.

Remove the electrical harness and the ground leads from the

propellant valves and replace the propellant valve protective
COVerS •

_.,,, ,,

E. Adams _'_ "411

FORM 608-B-38 NEW ;-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• ,._^,.,52-527ol-2?5
COMPONENT NAME TFRUST CHA]'.IBEt{ ASSEMi_LY -,,8_¢ .....PART NO,t'"'' 207_,i0-21

NAA "

TEST NO. ?ROPELLANT VALVE F_TNCTIOI'IAL SHEET 33 0FI__.
r ' ', ' '

Reference:

6.5

6.5.1

MAC SCD 52-52701, Revision F, Paragraph 6.3.1.3.1

Prooeilant Valve Functional
i J ,,

Install the TCA in a test setup as shown in Fi_tre 4. Provide

a temT>erature environment of 70 +5 F until temperature
stabilization is obtained. Stabilization is defined as a

temperature variation of not more than +3 F for a 30 minute

time period. Connect the current trade lead to the oxidizer

valve. Do not connect the voltage trace lead.

6.<.2 Adjust the pressure regulator to obtain 3OO +IO psig on the

pressure _a_e.

6.5.3 • Adjust the DC power supply so that 26 +0.5 VDC is read on the
voltmeter.

6.%h Close the mercury switch and record the oscilloscooe current

trace with the Polaroid camera. A samole current trace is

shown in Figure 5. The maximum valve ooening resoonse time

is O.O21 seconds from electrical signal to poppet o!mn.

See Figure 5 for typical valve ooening response ci_aracteristics

Open the mercury switch.

Reduce the GN 2 supply pressure to zero.

Disconnect the current trace lead and connect the voltaEe
trace lead.

6.5.7

PREPAREDBY_ DATE

- 'DA:I'E

"ORM60U-B-_,ON_-Wg-63

Close the mercury switch to verify that the oxidizer valve has

opened. Then open the mercur_T switch and record the oscillo-
scope voltage trace with the Polaroid camera. A samule

voltage trace is shown in Fi_mre 5. The maximum valve closing

response time is 0.075 seconds from electrical _ignal to poppet

closed.

APPROVEDFOR NAA: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CHA_ER ASSET.!BLY- 8_#

PROPELLANT VihLVE FUNCTIONAL

PART NO.{ MAC
NAA

SHEET_ OF I?._J:

6.5.8 Adjust the ON 2 supply pressure to 300 _+iO psig.

6.%.9 Adjust the DC power supply voltage to zero.

--_._.IO Close the mercury switch.

6._.ll Increase the DC power supply voltage until the oxidizer

valve opens as indicated by a pressure drop. The maxi_ma_
acceptable pull in voltage is 16 VDC as indicated on the

output voltmeter.

6.5.12 Reduce the GN2 supply pressure to zero.

6._.13 Reduce the DC power suoply voltage until the propellant valve
closes. Note deflection on milliarameter which indicates valve

closing. Record valve closing voltage. The minimum acceptable
drop out voltage is 1.O volts.

6.C.14 Onen the mercury switch.

6.%.1% Failure to oass the above test shall constitute a failure of

the oxidizer valve. See paragraph 3.6.

6.%.16 Reoeat oara_raohs 6.%.1 through 6.5.1% on the fuel propellant

valve, o

6.%.17 Remove _lectrical leads and the ON2 supply.

._.18 _eplace all protective closures.

PREPAREDBY: DATE APPROVEDFOR NAA: DATE A_,_ FOR 'McDONNELL' _......_ATE

'"Ci-_._REb.'By"
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

g
g

U

1
D

THRUST CHAM_ER ASSEMBLY - 8_/COMPONENT NAME

NAME OF TEST WEIGHT DETFRMI NATION

52-52701-275F MAC.
PART NO.

L NAA 20'75iO-21

TESTNO2°7_ O"½0½ET35OF 17.!

MAC SCD 52-52701, Revision F, Paragraph 6.3.1.4.1

Weight Determination

Weigh the TCA to the nearest one-hundredth (0.01) pound
in accordance with RAO 220-290 and record.

References

6.6

6.6.1

"PREPAREDBY: D_ APPROVEDFORNAA: DATE

CHECKEDBY: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CIIA_BER ASSE,_LY - 85#

THRUST CHAFBER ASSE,V3LY
FI RING PROCEDUEE

MAC. 52-_52701-27_PART NO_ NAA 207_!0-21
--401 36^_ 17:1

TEST NO. 20751USHEE ].- ur__

Reference:

6.7

7.1

6.7.2

MAC SCD 52-52701 Revision F, paragraph 6.3.1.3.2.2

Thrust Chamber Assembly FirinF Procedures
% _i'_,,

_##y Inspect TCA for location of combustion chamber linerproper
chamber pressure hole, using a source light.

_, :7_ Install the TCA in the applicable thrust mount located in a
_Q hot fire test installation equipped with instrumentation per

Table 1. The required propellant feed system is shown

schematically in Figure 6. Pressure check all connections us_a_

GN 2 at 50 ±lO psig, seal assembly 90178AA, and leak test compaum.

For cape cycle firings, the firing duration shall be controlled

automatically.

6.7.2.2 _<})For thrust vector firings the firing duration shall be controli_:d
automatically. The TCA shall be equipped with instrumentation

for determinlhg the direction of the thrust vector with respect

to the longtiudinal axis of the TCA. See Figure 1_.

6.7.2._{(iiiiI) For DAT duty cycle firings the firing control shall be auto-

6.7.3 ,, _

ir

6.7.5

matlc. The pulse sequence and duration shall be accord_, to
the schedule of Table II.

Open facility propellant valves.

Pressurize facility propellant tanks to approxlmaterunpressures.

Open the oxidizer bleed valve to bleed entrained gas from the

oxidizer feed system. Continue bleeding until entrained gas

is el_inated as evidenced by a steady oxidizer flowmeter signal.

I P /' i. ,7- "': C_7,
CHECKED BY:, DATE _/.,:.,:.,:..,.z,.C .(_,..I!I .._'--///]_.,-e--- AAn /..,/ " _,-."'-- "
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DESIGN ARPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I

l

l

I

I

I

l

B

D

COMPONENT NAMIE

NAME OF TEST

THRUST CHA_ER ASSEY_LY .c#
-- _Jl;

,_,,-.v_ _.", ASSLV_LyTHRUST emil_-a

•FIP_NG PHOCELUT_
...... ,7¢ "

i{ MAC, 52-52701-275
,PART NO NAA 2075iO-21

. ,_,_._,,_-Z.OZ _._ i_I
T_ST NO. _--._J._'_..Y-SHE_T_-__'OFZ.__

6.7.6_ Close oxidizer bleed valve.

6.?.7_ ( Repeat paragraphs 6.7.5 and 6.7.6 on the fuel feed system.

6.?.8_k Activate altitude chamber to achieve and maihtain a simulated

pressure altitude of i00,000 feet or greater. If the firing is
to be cape cycle the pressure altitude shall be local gro_ud level.

6. ?.9_,.
lit '" " _

Make final propellant tank pressure adjustments to obtain the

required TCA inlet pressures during steady state operatton as
follows:

Oxidizer Inlet Pressure 285 ±I0 psia

Fuel Inlet Pressure 287 ±lO psia

,_ _-_,

6.7.10_Turn on instrumentation. The parameters tabulated in Table I
_ shall be monitored and recorded during the hot fire test.

6.7.11_! d_jFire TCA as required to accomplish test objectives.

6.7.12S_ Immediately following termination of firing reduce pressure
_ altitude to local ground level conditions. Close the facility

propellant valves and adjust GN 2 purge pressurant to !20 ±i0 psig.

NOTE: (I) Nmintain altitude following the completion of the DAT

Duty Cycle to minimum duration. Record temperature data

during the soak out period of 20 ±5 minutes. 9Iter soak

out temperature is reached complete the Hot Fire Burst

Pressure Test procedure of oara_raoh 7.2.4. TCA skin
temperature mhst not excee_ 700 _F after I,DC soakout.

(2) Maintain altitude following the completion of the DAT

Duty Cycle to Guaranteed Life. Record temperature data

during the soak out period of 20 ±5 minutes. No failu_'e

criteria shall be attached to the soakout temperature

after the _DC to gu%ranteed life.

PREPARED BY: DATE IAPPROVED ,_ NAA:

T.G. Knlffin #-_'-/-"_"I //- A

I.. .,,
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DESIGN APPROVAL T_ST OF COM,_:)NENTS

FOR THE ORSIT ATTITUDE AND MANEUVER SYSTEM•

COMPONENT NAME THRUST C_L_SR ASSEYBLY -

THRUST CFJC_ER ASSE,V_Ly

NAME OF TEST ,,FIRING PROCEDURF_

85# •MAC52-52701-275
PARTNO.tNAA207510-21
T_ .6.2O75.._.._..J_O-_'_O½ET3...£_o_l_.".'

it

6.7.13 _ O0pen_of 30thesecondsPropellant(minimttm)bleed.valves and purge with ON2 for a period

.7.1&_ _iL_Close the propellant bleed valves.

6.7.i _ I_!:i?Cycle the TCA oxidizer and fuel valves three times simultaneously
" ':_"and leave in the open position.

6.7.1_ 6_:_Continue to purge for two minutes.

6.?.1_ _" ("_ Close the TCA oxidizer, and fuel valves.

6.7.I_ " Secure the test facility.

6.7.19_ ':_'_Remove the TCA from the Hot Fire Test installation.
#o_

A

A

D

Q.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAV_3ER ASSFXBLY - 85#

DECONTAMINATION PROCEDURE
NAME OF TEST

6,8 ,De.contamination. 'Procedure

6.8._i .....The TCA shallbe decontaminated as follows, using a hot
¢,_GN 2 purge and anhydrous isopropyl alcohol, reagent grade,

_2 ACS, for the fuel side flush and freon TF for the oxidizer

side flush.

52-52701-275
-C MAC.

,PART NO. i
Nm& P.o7-&o-_,

TEST NO.Z_t3, =U St"1EE7;.L--OF_
, , --,,, ,

NO_: The hot GN2 purge may be.accomplished at the hot
fire test facility.

6.8.2_. _-_Attach 26 VDC (nominal) electrical power supply leads to

_:_he_a eleot:i_lconnectors.

6.8.3_ _ Connect GN 2 purge line to the oxidizer valve inlet. See

-:,_;_ragraph_.8.
" _,_'!i " "

6.8.4.,,. :_ ;¢ Open the GN2 supply valve and purge the oxidizer side for ten
• </

C minutes using 12 _+2 VDC to open the oxidizer valve.

NOTEs The GN2 pressure and temperatw'e, at the valve inlet,
shall _e 120 _20 psig and 160 +20OF.

6.8.5 ("_)1_, pen the GN2 supply valve and purge the oxidizer side as
. ollows for ten (i0) cycles, using 26 _i VDC.

• " (a) 5 +i seconds on-time
(b) 5 _l seconds off-time

, NOTEs The GN2 pressure and temperature will be the same as para-
graph 6.8.4.

6.8.6 ,,t_[_ Close the GN 2 supply valve and vent the GN2 downstream of the

:_ ,_'_upp:].7 valve.

PREPARED BY:' ' O/Ig'E'7 APPROY_O//., ,_FOR :AA: ..... • OA'I_E "
R. Cole " " //t..,'l t/

: ED BY: DATE" .,_ :. ...... _#'_o.u'l
.,-';!_...t::.,¢.444,_ /o._Ove, V "T i 0-'_

DATZ
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA,V_ER ASSEFBLY - 85#

DECONTAMINATION PROCEDURENAME OF TEST

6.8.7_ Dlsconnect the supply line from the oxidizer valve.

iS.,"_'R,'T_p the valve adapter.

6.8.9 '_ _ R_pe_t paragraph 6.8.1 through 6.8o'8 on the fuel valve.

_ "<_=t,n_'_the in the fac=ity.6.8.1@" _ TCA decontamination

_
6.8.11.._ attach the facility alcohol supply line to the TCA fuel valve

_L'_et. See paragraph 3.8.
- k_

6.8._ Cap the TCA oxidizer inlet line and the chamber pressure

_i _s trRmentation tap.

6.8.13, _ Install the electrical harness on the propellant valves and

,__=o,=ectthehabeasto the_ po_ersupply.

6.8.14 , _ergize the TCA fuel valve to the open position with 12 .+2VDC.

6.8.1_ _ow alcohol through the TCA for 2 +_i minutes. The alcohol

•."_hall be flowed at a TCA inlet pressure of 35 to 50 psig.

6.8._ ' Flow alcohol through the TCA as follows for ten (i0) cycles,

_ 'truing 26 _l VDC at a TCA inlet pressure of 35 to 50 psig.

k_
(a) 5 +1 seconds on-time

(b) 5 +_i seconds off-time

8"! g_u;p_hesyTCAef_ el lve ¢O ¢l°sed positi°n and vent the

_i'Remove the facility alcohox line and attach the GN 2 supply line
• t_ the TCA fuel valve.

MAC 52-52701-275f
I _R T

NO.[ NAA _. 207510-21
-401 ' " .'

TEST NO. 207510 SHEF.T 4OOF 171

PR_PAREO BY:' D_E ....

R. Cole

_E¢_ BY: o_re....

FORM 608-B-38 NEW 6-6 3

Rev. C/.b. ,'¢/'¢,_'.-,r_'_:'f._'-'_'t_'_ dated
176 " tf- _

APPR_EO FOR 'NAA: DATE

V _,'.{..,*w " l O f'Z.O "
e_

/ _. _
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC_ 52-52,70]_-2'75

COMPONENT NAME THRUST Cf_uV_ER t_SS_._LY - 85/I PART NO.INAA - 2,0.7210_21

,.. -4U J- - ' _,_,
NAME OF TEST DECONTAMINATION PROCEDURE TEST NO. 20/510 SHEET41 OF 171

......" L, , ....
6.Selgk'1_'; rgize the TCA fuel valve to the open position with 12 ±2 VDC..
6.8.20 "_....',Bg, rge the TCA with GN 2 at pressure of 120 ±I0 psig for 3 minutes.

6.8.21_[_ Cycle valve ten (I0) times with GN 2 at pressure of 120 _I0 psig

_B follows using 26 +i VDC.

(a) 5 +I seconds on-time

(b) 5 _I seconds off-tlme
11

6,8.22-_ _-_-energize the TCA fuel valve to .the closed position.
," ._._ •

6.8.2_Disconaeot GN 2 llne from TCA fuel valve and cap the fuel valve

:_et.

• -.2__#_;. "
6.8.25_: /_'A_tach Freon TF supply line to TCA oxidizer valve inlet. "

• ._' ._-:. ;
6.8.26 _-_ .Energize TCA oxidizer valve to open position with 12 _2 VDC.

,_ _ .
6.8.2_ '• Flow Freon TF through the TCA for 2 +I minutes. The freon shall

•_..19e flowed at a TCA iulet pressure of 35 to 50 psig.

6.8.28 _ Flow Freon TF through the TCA as follows for ten (10) cycles,

_! using 26 +_i VDC at a TCA inlet pressure of 35 to 50 psig.

I_ 5 +I seconds on-tlme5 _I seconds off-time '

,t_
6.8.29 (>_e-energize TCA oxidizer valve to closed position and vent the

", "" Freon supply system.

i PREPARED BY: DATE IAPPROVED FOR NAA:

R. Cole __I_.E_,,_"BY:" ' DATEI

FORM 608-B-38 NEW 6-63

DATE FOR McDONNELL:

b.'l_

k
: 177
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMHER ASS&VBLy - 85#

DECONTAF_NATION PROCEDU_

No FMAC. 52-52701-275PART l N AA 207510-21

20' -401 ,TESTNO. ,V_10SHE_W__IOFi?i

6.8.3q_!i:_Disconnect Freon Supply line and attach GN2 supply to TCA oxidizer

3_!_ergize,.. , the TCA oxidizer valve to open position with 12 +2 VDC.

6.8.32,_ ([i),;- _¢e the TCA with GN2 at a pressure of 120 +_lO Psig for 3 _tnutes.

6.8.33 _1 Cycle valve ten (i0) times wi%h GN2 at pressure of 120 +I0 psig

;,?" as follows using 26 +i VDC.

I

6.8.3._.;....

6.8.3?

(a) 5 +i seconds on-time

(b) 5 _I seconds off-tim_

De-energlze the TCA oxidizer valve to closed position and remove
the electrical harness.

Remove the GN2 supply line from the TCA oxidizer valve and re-

move the cap from the fuel valve inlet.

Install throat plug and connect vacuum equipment to the throat

f? plug port and the propellant valve inlets,

_Operate the vacuum equipment so that the TCA is subjected to an

_nternal pressure of 1.O psia or less for a period of not less

•"than fifteen minutes. The propellant valves and injector shall

' be heated and maintained at a temperature of 160 !lO _ for the

entire fifteen minute period.

• .',Remove the throat plug and the vacuum lims from the TCA.

Replace all protective closures.

PREPARED BY:

R. Cole

.gHEgKED SV_

FORM 608-B-38 NEW 6-63 ' .

178

DATE i APPROVED FOR NAA: " DATE

i(>-_,<iL/',! <_ • /_

/,(_/ :_. - .4¢"
/ I
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APPRO_.s/. D;_T E.
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A OIV'IIION OW NOMTH AMIE_ICA_',I AVIATION _NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85#

NAME OF TEST - ENVIRONMENT J_D SERVICE LIFE TESTS

PART NO { MAC, 52-52701-275• NA_ 207510-21

TEST NO, 207510-,_OHIEEl_______F171

Prop_llant Valve Orifice Relzova],

Remove oxidizer and fuel valve tube assemblies
from TCA.

(P/.v,_:n572)

6.9.2 R_rove retaining rings and orifices.

6.9.3

6.9.4

6.9.5

NOtEs Use caution in removing orifice to prevent damage.

(Reference paragraph 3.8 for cleanliness requirements)

Package and identify each orifice and retaining ring.

Reweld tube assemblies to the propellant valves.

NOTE: Orient F_opellant valve inlet adapters per Figure LIB.

Secure peckaged orifices and retaining rings to the applicable
valves.

6.9.6 Perform 500 peig leak check to verify structural integrity of
weld Join_.

6.9.7 Reidentify TCA 207510-21 as 207510-21 DAT.

PREPARED BY: DATE"' APPROVED FOR NAA: DATE A : ' --"-

FORM 608-B-38 NEW 6-63

R-15019-'2 _/ 'U,_ 179



1:_0 C K ET DY F_I E
A DIVIIION OP NOMTH AMEMICAN AVIATION. INC

DESIGN APPROVAL TEST OF C0_;_PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Reference:

THRUST CHAMBER ASSE_LY - 85#

ENVIRONMENT AND SERVICE LIFE TESTS

{ MAC 52-5270Z-275NO. NAA 207510-21

TEST NO. 207_IO-_I_ET._.____OF 17%

MAC SCD 52-52701, Revision F, Figure 12

Enviror_ent and Service L_fe T¢¢ts

In this section the required environment, service life, and
operational tests =re specified for each of the three TCA's.

Sheets are provided for the recording of environmental and ser-

vice life data and the data of the operational tests required to
demonstrate specification compliance.

PREPAREDBY: ,P'/ ""_F6R NAA: DATE __,_ McDONNELL: _LT_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85#

ENVIRONMENT AND SERVICELIFE TESTSNAME OF TEST
i

MAC 52-52701-275PART NO.
NAA 207510-21

20751,,-401TEST NO _ SHEET &__3OF17___J_I

Refe fence •

7.1

MAC SCD 52-52701, Revision F, Figure 12

Thrust Chamber Assembly Number ]

This sub-section specifies the tests which are to be performed
on Thrust Chamber Assembly No. i.

PRE:I=AREOBY" ,,_' APPROVEDFORNAA: DATE A__McDONNELL_

FORH F^o _ .o F Fouo-_-30 NE-W_'_3

R-15019-2 181
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No.. _ q" '_'./ _ r, ",/

Dwg.No..'?_'-Y_' - '_(.

Modal SZT"_,."_ ;';;'_"_"-"-
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_ ,..) ,_ _ ...i:

'_" _(_) _ ]_ _ _._-'_ _)-_-_._z- _ _ Serial No._ _/d-_ "_/:_'_":,,_.____

INSPECTION DISCREPANCY AND CORRECTION RECORD -_ .--_:,-,.. "_I
Dw ., ,.-<_,,_._IC-' "'_-1g. r_O.... __

MAKE ENTRY CLEAR AND CONCISE,USE INK _7_7t "7--'f_/
Model/).) _ / C- /'_

I I

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY I
Ent'd i

_'l_L.t'. by" _" : Mech Lead- Insp. i

NO. Date: C'_- '_-Z _ --_'_ i & J man&j & i!Do,e J Do,eI Do,-o
• -----i

PART NO.

.... _.-_- ....

' 0.%

ACTION
TAKEN

PART NO.

I

I

¢
I

!

I

I

I

ACTION
TAKEN

ACTION
TAKEN

ACTION
TAKEN

ACTION
TAKEN

R-15019-2

Form R 25-U Rev. 12-57

PART NO.

II I I I I I I I l I I i I ll_IiIiiIiI II I

PART NO.

PART NO.

m m m _ .....

i
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ROCKETDV_E
• DIVISION OI I_ NOATH AMIEI_IICA N AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHM__]__-ASSF2_2Y-85#

NAME OF TEST PRE-'I'?_;ST INSP_CTIC_

MAC, 52-52701-275PART NO. NAA 20"7_10-.21
LO1

TEST NO.207510- SHEET__OF

IL 4388-5400

Deviation Request:

It is hereby authorized to replace the extended

propellant valve inlet adapters (9/19/6_) and

replace with extended valve inlet adapters as per

McDonnell instruction on TCA P/N 207510-21,
s/. _o512o?.

Recopied from original request dated 28, September 196A.

James D. Mavro_n_
w MAC Ent,_ineeri_

/z- _t- d ¢,"

_;: Cole
Gemini DAT-_AT Unit

FORM 60_-B-37 NEW 6-63

R-10519-2
_85



l_tO Cl_ ETD¥_ E
A DIVlStON OF NOW_TH AM_MICAN AVIATION *_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C}[A_ER ASSE}_LY - 85#

PRF-TEST INSP[_CTION

P_._NO N_ =07_i0-21
TESTNO.207510-_HOEET___OF17.....__

?.I .I

V.l.l.l

7.1.I.I.i

7.1 .I.i.2

":.I.L.1.3

MAC SCD 52_52701, Revision F, Paragraph C.2.2.1

Pre- Test Inspection - TCA #i

Test Procedure

Verify that the TCA is of the proper configuration, thRt

it has been properly package( _ an8 that it contains no

cSefects such as broken parts, corrosion, damage or

deterlorat'on. Also verify that the TCA has pas_._e(?the

acceptRnce tests of RA0220-348. Only those TCA's me_%_ _

_-h,__I....-- r.r-,-,,-4_c-_'c_i-cz}--_l.1 :.: q(" OF+ ,: _'_" _.J,_'.

Brsme the eztenJe8 propellant valve inlet adapters (P/_T -9-I_688

and 90-I_6<F9) to the o_Idizer and fuel propellant va!v,_s per

=_06 7-,9. Remove _fter v_brat_on test an_ b-aze b_:ic !_let

tl_be a_pter (c9-I06126) to TCA. See F_gure _-mmd 11_.

Perfor_ weight _eterminat_on on TCA with basic _n]_t tube

adapters per p_ragraph 6.6.

PREPARED BY: DATE

/
CHECI_EI_BY:' .._/ DATE

= . _i "T''" ;_, ,,

F6RM 8-B-38 N!W 6-63

186

APPROVED FOR NAA: DATE A"PPRQ_,..DFOR McDONNELL:

_-15019-_-
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

7.i.i.2

7.1.1.2.1

7.1.1.2.2.2

7.1.1.2.2.3

7.1.1.2.2.4

THRUST C}!AI_ER ASSEbBLY - 85#

PR T.-TPST ItISFFCTTON

t

Test rata - TOA #i

,o.{,,,
_-_s_-No_o_5io-'g%_+_o_,7'

Component Identification

Component Name TCA
Oxidizer Fuel

Va Ive Va lye

Mcronnell Part No.

Rocketd)me Part No.

6"2-> ?_7"'1 -Z;>"

L< ?_,c -2t _'../_-/ (it:. :)e _ Z,

Component Serial No. ,:/C __.'.,_'(i 9 _(.5"26(3

Insoection (reference paragraph 7.I.I.I)

_,: '; 7g&_

The TCA was inspected to insure that it _s of the proper

configuration, that it had been properly packaged and that

it contained no defects such as broken parts, corrosion,

damage or deterioration. Also the TCA records were inspected

and it was verified that the TCA had passed the acceptance

tests of RA0220-348 _L_b (yes or no). '//i:(_;_ j_dl- OLd :*Z.
-,---" _..'.,v_:-_,,_

• . _:
The extended inlet tube adapters were installed o_ propellant

valves per paragraph _i_i.I.2 for vibration tests only.
__y/--S (ez£.gor no) (_%t3_'":xh /(£F ":'C_.'.rr./. _,d.fr :5,,..,,:.:,.:..:

The extended inlet tube a_a_':_:. .. _:re removed from the propellant

valves following the vibrat" ::: :cats and the basic inlet tube adap

te_i=t_noaont_eTCA._yE_ _o_ no)Q
l.____pect__on Remarks

o_tJ_ /o/_/_, ¢ (f% ,
• ,__aj

PREPARED BY

E. Adams

DAT_ PERFORMED BY

b._1-_1 ' _,,.
':._

FORM 608-B-39 NEW 6-63

1t,-150].9-2

WITNESSED FOR NAA DATE'CERTIFIED FOB M.,cOONh,_l.L DATE
DATE . ,.,0,o,06,) /.l¢ uOC:t_,r_ to.

r _.. . ,_ _"_,z
_t,_.,_..,_/_}T.,'u_co',.C_ Zt_ VEFqFIF,,DB't US, F I :_tE'

187
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A OIv_lIO N O Ir NO_TI'4 Ak41[.wlICAN AVIATION. INC

H

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - 85#
COMPONENT NAME

PHE-TEST INSFECTION
NAME OF TEST

....... . .- I i

52-527"01-275

MACPART NO. NAA 207510-21

TEST NO 207510-l*01SHEE1 &6_OF 171
.=,.=

7.1.1.2.3 Weight Determlnation Test (reference paragraph 6.6)

_All protective closures were removed from the TCA
O ' _"!"_%-... S"___ (Yes or N ). .,(_:_;o_-.-'..,.

• The TCA dry weight was _ pounds.

(Record to the nearest one-hundredth pound).

Ins pe ction .Remarks

• - _I

/o-m -ly
I

FORM 608I-B-39 NEW 6-63

WITNES_'E'TD FOR NAA

o;,/S_
2_.- l.g -&Sd

DATE CERTIFIED FOR McDQNNELL, DATE

VERIFIED BY USAF .-- "'" DATE

188 R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T}{RUST CHAMBER ASSF_mLY-8§#

VIBRATION

MAC 52-52701-275PART NO. NAA207510-21

TEST NO.207. 510- St-_I_T_OF_

IL 4388-5401

Deviation Request:

Six (6) strain gages were mounted on TCA inlet tubes

to record amplitude during vibration testing in the

X, Y and Z Axis.

Recopied from original request dated 1, October 196_.

i/J_aes D. Mayo _

V _.l_C ]_ginee_i_

/ 9--_.. b-_

E. Adams

Gemini DAT-RAT Unit

FORM 605-B-37 NEW 6-63

R-15019-2

--o --
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1
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_RUST GHA_ ASSEMBLY-8_#

NAME OF TEST . VIBRATI()N

FMAC 52,_2701-27q

_.o t _ 2_I_, -

IL _388-540_

Deviation Request:

The Propellant Valve Proof Pressure Test of

paragraph 7.1.2.1.7 shall be performed in

Vibration Room #I (Canoga Facility) following
random vibration tests in the X and Y Axis.

Recopied from origlnal-request dated 1,October 196&.

p/ James D. Mavroge_s ,// E. Ad_.,s
MAC Engineering Gemini DAT-BAT Unit

/__- 3 - 6_-

FORM605-B-37 NEW 6-6 3

19o
R- 15o 19-2

, I

I

I

N

i

i

I
I
I

II

I
I

g

I

1

1

I



RO CK ET D¥1"ql E
A DIVISION OV NOI_ITH A[_4ERICAN AVIATION INC

i

fl

I

I@

i

g

Z]

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_qUST CHAMBER ASSEmbLY-85#

NAME OF TEST VIBRATION

r MAC 52-52701-27_

PART NO._. NAA 2Cr{_!0-21.

TEST N0.207510-- SHEET_OF_

4388-54o3

Deviation Request:

Accelerometer mounted on injector end of TCA was

relocated 180 ° because of interference with _'_C

TCA shell support brackets.

Recopied from original request dated I, October 196&.

/ James D. Mavr,_en_
MAC Engineerin_ Gemini DAT-RAT Unit

FORM 60LS-B-37 NEW 6-63

I%-15019-2
191



RO CK lET DY r'_[ E
A DIV*SION OF NORTH AME_,CAN AVIATION I_C

DESIGN APPROM_,L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST ._AW_J3R ASSF_MBIE-85#

NAME OF TEST VIBI_TION

r MAC 52-_;2701-275

PART N0. t NAA 207_10-21

TEST N0.207_ 10- S_FIT__OF__

n, b388-5b0h

Deviation Request:

Final Power 3pectral Density Analysis in the Y-Axis

was out of tolerance in the 625 to 710 cps ra4_ge per

figure 8. It peaked out at 690 cps at .053 g_/cps.

Received verbal authorization from ;h_C Fmgineering
to continue random dwell in Y-Axis.

Recopied from original request dated 2, October 196&.

/ J_les D. Mavr_enis _F
MAC Engineering

_/_, J_-
E. Adams

Gemini DAT-RAT Unit

IIFORM 605-B-37 NEW 6-63

192 R-15019-2
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I]OCKETDYN E
A OIVISlON OF NORTH AMerICAN AVIATION ,NC

DESIGN APPROVAL TEST OF CO,V,PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAMF

NAME OF TEST

THRUST CHAMB}_ ASS_mLy-85#

VIBRATION

r MAC. 52-_2701-275

PART NO t NAA.207,510_.21

NO 20751 n^_01TEST _- bHEET__OF__

IL 4388-5405

Deviation Request:

For data Reduction Analysis changed sample #2 and #3

to read 3 and 6 minutes, respectively. (Reference

paragraph 7.1.2.2.3.6) . Change required because of

Equalization Test duration (66 seconds).

J_copied from original request dated 2, October 196A.
;

ames D. Mavr_enis_ r

MAC Engineering

/z- 3-/y

E. Adams

Gemini DAT-RAT Unit

FORM 60_J-B-37 NEW 6-63

R-15019-2
.195
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A DIViSiON O_ _O_v_ A_EmICAN AVlATIO_ INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY-8.5#

V_BRATION

MAC 52-52701-275PART NO. NAA 207510,-21

TEST NO. 20751 O- SZ_-I_ET__OF__

IL 4388-5406

Deviation Request:

TCA Proof Pressure Test of paragraph 6.2.3 will be

deviated and leak test compound will be applied to

exit nozzle shell and ablative only because of

interference of MAC support mounting brackets and

valve supporting brackets on TCA.

Recopied from original request dated 3, October 196&.

._/ James D. Mavroge_is W'_l

6/ MAC _ineer_ U
E. Adams

Gemini DAT-RAT Unit

FORM 60_-B-37 NEW 6-63

19_
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME ,OF TEST, ,,
II

THRUST CHA,_ER ASSEMBLY - 85#

VIBRATION

_"MAC 52-52701-2"7'j
PART NO.t. NAA, 207510-21

TESTNO.20'7 'O- Z  T Or 17I
I I I

_ENCE s MAC SCD52-52701, Revision F, Paragraph 6.2.3.17.3

'7.1.2 Vlbratlon - TCA #I

?.1.2.1.2

Test Procedure

Install the TCA into the vibration test facility. The

dlreotion of the vibration input shall be along the X
axis of the TCA (see Figure 7).

NOTEs Rem0venameplate and mount accclerometer. Replace

nameplate at new location on TCA.

Perform a sine wave survey on the thrust chamber,

'7,1.2.1.2.1

7.1.2.1.2.2

The survey shall be • one (I) G maxim_ peak logarlthmio

sweep from 5 to 2000 cps in 5 +i minutes.

Record the input and output accelerations on an oscillograph
reoordere

7.1.2.1.3 Perform a ten (i0) second vibration table equalization run

at the test level to verify spectrma shape and tol_ranoe.

Record and analyze the data.

The random vibration input shall be per Figure 8.

'7.1.2.1.3.3 The power spectral density is to be the specified val_

with a plus forty (40) percent and minus thirty (30)
percent tolerance when analyzed with 1_ - octave or
narrower fil_ers,

C 4' . . • " "

FORH 608-B-38 NEW 6-63 "

R-15019-2 195'
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A DIVISION O. NORTH AMIER_CAN AVIATIOr_ INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER AS_qEMBLY - 85#

VIBRATION

[ MAC <2-_270!-27_
PART N0 L N_A 207.K10-21

r. O1TEST NO. 207r_IO-_HEET_L__OF 17 ]-

7.].2.1.3.4

2.1.3.5

7.1.2.1._

7.l.2.1.4.1

7.1.2.1.5

7.I.L._...I

1.2.1.8

7.] .2.1.9

The overall PJiS acceleration level is to be 9.6 G's plus

fifteen (15) percent, minus zero (0) percent.

No smaller than three (3) sigma clippers shall be used to
limit the inout level.

Readjust the controls and repeat paragraphs 7.1.2.1.3 and

7.1.2.1.3.1 as required to conform to paragraphs 7.1.2.1.3.2

through 7.1.2.1.3.4.

Full level equalization time for the purpose of verifying

the spectrum shape shall not exceed twenty (20) percent of
total test duration for each individual axis.

Vibrate the TCA with the random vibration input established in

paragraph 7.1.2.1.h for a duration of eight (8) + O.lminutes

less the time accumulated, for each respective axis, in

paragraphs 7.1.2.1.3 and 7.1.2.1.4.

Record and analyze the input and output accelerations at

selected intervals.

Remove the TCA fret, the test setup.

Perform 6.] thru6.1_ efthe Propellant Valve Proof Pressure

and Leakage Test for both valves.

Repeat paragraphs 7.1.2.1.1 through 7.1.2.1.7 except that the

direction of vibration input shall he along the Y axis (see

Figure 7).

Repeat paragraphs 7.1.2.1.] through 7.1.2.1.6 except that the

dir_c+_on of vibration input shall be along the Z axis (see

Figure 7 ).

I II_IREPARED BY: DAIE

(7-,-,_-(-_' f4 _ "

FORM 608-B-3_ NEW 6-63 _ " ....

_96 / - _ d7 "
R-15oI912

A

A

A

A

D

g

|

I

I

I

I

I

I

I

I

!

l
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH/.MBER ASSt_,';BLY - 8%#

V!BRA TION ' .

MAC _2-f27o!-27_r
NO.'[ NAA 2°7_]0-21I P_RT

._ - O] /
TEST NO 207210 _HEETLLg.-OF

7.3.2.1.]0

7.1.2.1.11

7.1.2.1.12

7.1.2.1.33

7.1.2.1.16

Perform Propellant Valve Proof Pressure and Lc.akage Tes_.. per

paragraph 6. ].

Perform Thrust Chamber Proof Pressure and Leakage Test per

paragraph 6 o2.

Perform Propellant Valve Electrical Resistance Test per

paragraph 6.3.

Perform Propellant Valve Dielectric Strength Test per

parazraph 6. h.

Perform Propellant Valve Y_mctiona] Test per paragraph 6.5.

Remove extended inlet tube adapters and install basic irqet

tube adapters per paragraph 7.1.].I.2.

Perform weight determination per paragraph 7.l.1.1.3

I PREPARED BY: DATE APPROVED FOR NAA: DATE

._-_'E) BY_ ' DATE__.:: __,.,,, __,9-,,','_{l.lJ_
FORM 608-B-38 NEW 6-63

R-15019-2 197



°

COMPONENT NAME

NAME OF TEST ,,
..... I

7.I.2.2

7.1.2.2.1

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i
[

PREPARED

7.1.2.2.2

VID PJ_TiOZ_

Test D,#ta_- TC,._:/'!

MAC_ 52-52701-275PART NO. NAA_2_I_O___I

207510-_0;_. T 50 ^- 171TEST NO. ,c_r... . ur ..

Component Identification

Component Name

McDonnell Part No.

Pmcketdyne ,=art No.

Component Serial No.

Acee!eromete-- 7Ccntifi c:,""cn

TCA

/ ,_ z 7;:/- _-,,...¢(_
_x_ ",_,, ,_' z ._/.._

(Reference Figure_?)

t Location
I
ITCA input
t

TO.. Input

TCA In,_,

LTC," Shell

I ":'c;.sh;/1

I TC_',.-Shen
!

i'/c:',short

Sensitive i IdentificationI .hds No.

"" 115 ""

i z. ! i_ i%_,I;L '

.... m , , A m

i ! I,_
I , . , f_

..,'i" "q " ", i , ,-- ._. _T_f-_C_T-- If

_, t '-' { ,. C,') o',, ,

I I I

t

at Cc:._b. Zo.__"'-"

at Cozb. Zone

at Cozb. Zone

at _:it
. . .

aD _XI'G

at Fxit

/.

T.G. Snlffin . '),,' ,_ .,4.' / ' ' " ,, .' '- " iV_a,_f_E_S¥ USA)
.7__.,_ ' • ,,. . ,..,¢ ".' '_ I',_ .-_._o_ :. "

FORM 60_IIIB.3I9 NEW 6-63 ,

198 #' " "-I V -- £,,-1.5019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

f MAC 52-52701-27.5
COMPONENT NAME T}!RUST CHAMBER ASSE]_3LY - 8f:_'" PART NO.tNAA 2075.10-21

VIBPd,TION fil -401NAME OF TEST TEST NO 207. eJ SHEET 51 OF 17,1

7.1.2.2.3 Vibration Test (Reference paragraph 7.1.2.1)

7.1.2.2.3.1

7&.2.2.3.2

Resonant Survey - X Axis

, ]

Freq. •Input I Outpu% Identlfication

(no)

',_%-
_%
_110"

%
Vlbrat_on Table Fcualizstion Test -X _zds

¢:. ;.
b"

,,t:.

Test Satisfactory Satisfactory Test

No Spectrum S_mpe _.'S G Level Duration

/ /y_ _._ _ ._/______

Accumulated "

_ation_

m

• _ i, i

i

PREPARF.DBY DATEIPEaFOR_F._BY aATEIW,TNESSEPFO_NAA _/--DATEIcEIRTIFIEI)FOiI-UcDQNI_LL DATEI

Io--,-_,q ,v ,nn I /_ A _ ,.',.,,.,£V Iwn, v _ o _/_/g4 _w,,I

T.m _ffr_ I t 'Y_.7>_r i . ." ,,,...-_,'_ -"Y< +",,4Z,_,.,, '_t

FORM 608-B-39 NEW 6-63 - " " " ' -/ -.-

R-15019-2 199
• ,



A C)oVgSaON O Ir NONI*O.4 AMI[N|CAN AV*AT*ON. 0N¢

DESIGN APPROVAL TEST OF COMPONENTS

FORTHE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME •

NAME OF TEST.

7.1.2.2.3.3

T£_UST C_J_3ER ASSE_'.3LY.... 85#

VIBRATION

52-52701-27_

following elapsed times:

SA],_LE#1 (I +0.5 Minute)

SAMPLE #2 (4 !0.5 Minutes)

SAMPLE#3 (7 ±0.5 Minutes)

The elapsed time at test cutoff was

Pendom Vibration Test - X Axis

Acce!erometer outputs vere recorded for analysis at the

b

minutes.

FMAC

PART NO't NAA 2075.101--21
1 Z01

TEST NO. 2075• (_'SHEET 52"OF 17J_:.

g

II

!
Results of the Analysis: I

i

I

I

I

II
,i i ,H

•PERFOA:v,F...._BY DATEIV,'ITNES._.I)FOR NAA DATEICF_T,I.._O,_McDONNELL BATE

!

PREPAREDBY DATE

T.G.X.nlffin

FORM 608-B-39 NEW 6-63

200 R-15019-2
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":aRLO C m_. :E 'l[" D"J_ m_ZE
dr, OtVIg*ON OP NO_l"t"# &MtmlCA_ AVIATION t._}C ,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

t

[MAC =_'-'_'_ 7 rl -'_'7 d' • ". * " a - " - --

_;l,_T'_r o_tun=';, /SS_'IPLY - 8r;# PART NO.LNAA :-n'zr:',_,_.._lCOMPONENT NAME , "_..... '_- ¢'; ............
i ' 7 I = ' '' " I"

• _1 03 , ' "

NAME OF TEST .VTP_,TIOH Y. AXTS ....... TEST N0.2:_'7'..I0 :'SIREET _._OF)._
I I II II I I I

i

Propel]ant Va].ve Proof ,_re_;;urea_d leakal;e test (reI'orenc.o

n_ra[;raph 6.1)

•Proof" Pre:;m_:'e

_ _'_.,_..
(:-;oo"2c_)

Time. D';ra;..-; or':
"(] n-_i_,r..)

:%
•-a," "

O,_ddi_q:._ Vs]ve - ' u'_,e._.Va]',w __../

• YvN/ t_

2; ' " @)

-.... __ ___- ................. _ :
g

____:.t _ _ _: 2- _ : | T T il I I i ____Lt_ m .... ,I ..... J _--

IIII • II -- : -- - : II l l : _ : ....

R. C_e • •

FORM _38-B-39 NEW

I B-150!9-2 i

,-1_I_-_

6-63

_d,_ /_... VERiFiED BY USA-R i%1_,_ O_TI

"_7 Ie,¢_-,-,.+_.,I t'l_t/_ J_-_ /:t:>\
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF" TEST
I

7.1.2.2.3.7

7.1.2.2.3.8

.THRUST CKAN_ER ASSEMBLY - 85#"

VIBRATION

"MAC 52-52701-275

PART NO.{ NAA ,_

..-401
TEST NO 2C75.1u SHEET 55 OF 17|

Resonant Survey - Z Axis

Freq.

cps

[4-c
:26(,

Y,q 5
._(., (,

..: _L,

')_Uu
_ il 5_

! :?-'I_

Input

g's

. C'

/,0

I,(i
i

It(.'

j,o

/,e

Output

g's

,()

4,4
;_',O

i.

. (...)

.5, C

Identifi cation

(no.)

_.._.744 ":,

, •_/_,/c<,_/ "

-7,J ?H "
_ l_,_" '_

_/'/,I Zz_

Vil^:_t_on Table Equalization Test -Z Axis

Test Satisfactory Satisfaccory Test

Ro Spectrum Shape R_=q O i_vel Duration

• I ...,,/_ 7,C,. ._Lg_2_c
_ 2.:. ' .."_._", q, L, i o _-(

i, , iJ

Accumulated

Duration ,::___

,, /_ s,,_
2_0 5,"d__.

i

I

J

PREPARED BY DATEI PERFORX'ZD BY

T.G. Kniffi_ _,/./,_( (ZZ,,, . ._._../.. /

7 - £ - C4 ' "_3 , S _:. _ -z ------z_

FORM 608-B'-39 NEW 6-63

DATE ! WITNESSED FOR NAA

! i0-2- 6>4

I

I

I

I

I

I

I

I

I

I
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& _)VilIION OF I_IOIITN AMI[ilIICAI_I &¥1ATIO_I. ilMI_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2.3.9

THFJST CHA'V_ER A_SF_V3Ly - 85#

VIBrL&TION

Random Vibration Test-Z __xis

PART N0.{ MAC 52-52701-275
NAA 2075! 3-2,_

TEST NO.207510-%OH1EET 56 OF,171
... .J .... _ .....

Acceleration outputs were recorded for analysis at the
following elapsed times: , _ -

SAMPLE #1 (1 _0.5 Minute) /, 0 _f_ I " " %_ "./

SAMPLE #2 (4 ±0.5 Minutes) ' 2',0 _.. : :" _&,_'7

S,_-'vmLE#3 (7 _+0.5 I/inures) "_'._. " [..'4C_,:."'_ . .:_,_,'_"
,4 :;_, X_ -Z - _£,4

The elapsed time at test cutoff was '_; 0 ii minutes.

Results of the Analysis: • \v_t

SAMPLE //2

g fORm66+:&-39NEw_-63 _ C-"

R-15019-9-

rt_ssEo FOR NAA C_TEICF-,Y[IF.',_.FQ_RMcDO,"4NELL .l_+,__,_l

_,.)°t't.+,'/_' +.+'_+Iv?_,+ .,o ,++_.+,,+"++l

205
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.I,2.2.3.10

rMAC 52-S2701-275
T.RusTc_zR _ssz_LY- 89 PART_tNAAi,_207_l_2.1"
VIBRATION TEST

] In I I I m I

Propellant Valve Proof Pressure and I_akage test (reference

paragraph 6.1)

Proof Pressure

Pre S s ure

(5oo_+_o

Time Duration

(3 minim=)

Oxidizer Valve

,'.'-;, "-- o pslg

Fuel Valve

•minutes .-_

Leakage

_oZ_,e(26,0.5) !_ _ _
Inlet Pressure (__psig

(5oo±_o)

Time Duration L_L_,_2: __" minutes

(_ minim=)

I

min

_eakage Rate L', _,'_._.,_
(2,23 maximum}"_/- -.A_/

minutes G r;,

"_ VDC ....

.__',, I _ sc.c He"-J
mln

I.x t'.
,,b-

Inspection Remarks

_ %/c_//__ .,,.-,_ _. ,.;_,_,,k_,:
,-' _ , L J

|

,i

PREPARED BY DATE; PERFORMED BY

E. Adams -. '

/_- ,_- _-_(

FORM 608-B-39 NEW 6-63

DATE

2O4

.FIDf_NAA DATE _IFIED FOR MoD"Ofq_LL

i_, w_v_O _-_'_G _-. - _

./ -V_FIED _ _,,_AF t'_//(;_b.. DATE

R-15019-2
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I
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I
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& C)IVI|ION OF NORTH AI,4[RICAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2J.11 .

THRUST CHAMBER ASSEMBLY - 85#

VIBRATION

r MAC 52-52701-275

PART NO't NAA 207510-21

zOl 58 _ i-
TEST NO. _O7510-_HEET__OF 1

Thrust Chamber Proof Pressure and Leakage test (reference
paragraph 6.2)

Proof Pressure

Pressure

(392 +10)
m

:].stApplication 2nd App].ication

_0 psig ! _:.%" "_ psig '_,: '" "': ""
\.

Time Duration "_

(3_.25)
minutes _ % minutes!1_4 ,..

Voltage(12±2) .- " [ _ VDC , -" VDC "'

.£_g i,!_. _,-'_,,_i _ -._ %

• , , |

, J, , _ m , , L

, ,, i 'O 'JPREPARED BY ATEi PERFORMED BY

E. Adams _. _. ,,;_,_

R-15019-2

GATE¸WITNESSED FOR,_[AA GATE:

.",' C -'2> (_.4

w

C:F..RTIFIED FOR McDONNELL GATE

y,[_IF1ED BY USr_', _/:_/_ _ DATE

205
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2.3°12

52701-275

MACTHRUST CHA]_ER ASSEMBLY - 85# PART NO. NAA 207510-21

VZB_TIO_ TESTNO2OT_!O-/_C_ET5/9 OF '__E_!

Propellant Valve Electrical Resistance Test (reference

paragraph 6.3)

_,-7_'_._.`j _._.,?(7o_i:_ioF).Environmental Temperature

Resistance

Oxidizer Valve

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

Inspection Remarks

L

.A -B _ _, •

_oh_ (Acceptable per Fi_u_O,
._,_ yes or no'['_'6 ]-'_._J L,>

"_[' V"ohms\_'_(_cceptable per Fi_u_ ]0,""

:yes or no_ ).,,i_,-_

O-D

(i.0 maximum) _,-_
,lc#_ ohms," \ 7

:t'_
. I_O o_== >, _,L;

V

°

PREPARED BY DATE PERFORM_'D BY

I 4 ,^ _. _-

FORM 6o8-B-39NEW 6-63

DATE J

206

WITNESSED FOR/NAA ' DATE CERTIFIED FOR McDONNf."_ DATE

.... , _, -_-.--_ ._. . . . -. _,,, ('-,' y .'- j._ .-_ , , #'{,_'

VERIFIED BY L,,_AF/.,H/= _ DATE

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME. THRUST CHAFFER ASSEMBLY - 8_ PART NO.{ MAc 52-52701-275NAA_

NAME OF TEST. VIBRATION TEST NO..,,207510"s_HOEET'60OF 17|
I

7.1'2.2.3.13
Propellant Valve Dielectric Strength Test(reference paragraph 6.4

1 d,
Vgt45

A to Ground i _CO

C to Ground _Co _ 7
i i i

Ato C I

i

Ox_dlzer Valve

Voltage Current

Volts Microamps
500 +I0 500 max.

--0
, , -%

| .

' r- L

Inspection Remr]s

Fuel Valve

Voltage Current

Volts Microampe
500 +I0 500 max.

--0

_---,co 4 7
i

ce _,?,,-
i

i i i _,

,7/%" ,*, 0

M ,:.,,.a .g" (,_--_-Po- G, ,4 (_ \>>

,,--, i

PREPARED BY DATE PERFO."R._FgD BY

-3.
E. Adams, l

7-,4 4l'vt 4
/--'-3" 6",'

FORt,,I6O8-B-39 NEW 6-63

DATE WITNESSED FOR NAA CW_TF.

,/

! o _ -z,. (;,4

--' I

CERTIFIED FOR McD£)NNEIE_."_._TF

,.,.,_ ,,.ar,F..5">_,,_ _,2,'?..
). C,,Ip'o.e.,.-C-__L_ r_;'_'a"g,

,P,a_.(_ .0__

R- 15019-2 2o7
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DEVELOPMENT LABORATORY TEST REPORT

PREPARED BY EWR NO. FACILITY

OP

PHONE DATI[

2061 1O- 5-6/.

FUNCTIONAL

F. Pope
• PART

85# OA/.[STCA UNIT #I

5855"86
P^RT"°'207510_21
S/N 4951207

D._. LAB.
TYPE OF TE_T

POST VIBRATION

|

I

I
le
I

I

#

H(ri::on_al = 5 ms,'cm

Ve_rt:_ca] = I0 Jmv, am

4G '66;

-A i ....

Mtu_LI - 0,[01;'5 _ec

_UK_ V_LLV

S/]_ 4 )57,;2.3

I I I I I I I I_
[ : _! ii..................il
! ....... 1# ,2 '[

1 ;%" ' : --

1 I I i I I I"

H(ri:_ontal = 20 ms/cm

V. rt ca] = 20 hv, cm

I@ R, qn" "r',_n _nl -----O_ )75 s_(

At £.:] = 0 I_1. _,

/m;Y

_F
, !

I

I

I I

m

m

I

Vorr_ 6on-v-67 ]O-o_"'!ew

209
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I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE /_ND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2.3.14

TH2UST CHEER ASSEHBLY - 85#

VIBRATION

ii

Propellant Valve Functional Test

NO.F MAC 52-52701-275PART l NAA 207510-21

TESTNO207510-_EET'2LOF17_J

(reference. paragraph 6.5)

Oxidizer Valve Fuel Valve

P_sponse Time

Ambient Temperature

(7o+1o)
Energizing Voltage
(26 _+0.5)

Inlet Pressure

(300 +i0 for "pull-in")

Open_ Time

(0.021 maximum)
Inlet Pressure

(zero for "drop-out")

Closing Time

(0.075=aximuo)

Low Voltage Operation

Ambient Temperature

(70 +lO)

Inlet Pressure

(300 +i0 for "pull-in")

Opening Voltage

(16_x_)
Inlet'Pressure

(zero for "drop-out")

Closing Voltage

(z.o mf_f=u=)

Inspection Remarks

7,, _,_ _5_7o ,@
..- '

-_OO psi_", BOO pslg@ _i

_,a/65"-seconds(_ ('OI 7 seconds@ )'

zERo_g_, _:_Ro p_,._

_seconds _: O_ seconds@

II.8vDc_ ..... 12 .'5 v_._ "--_-,:,

,:-, I-9

_ , . , a,

PREPARED BY DATE PERFORMED BY DATE

7 -j°-Gs" ,_,,_E. Adams , .j, _. i

FORM 608-B-39 NEW 6-63

WITNESS.EDJ=OR,NAA • DATE

_S/,.,--i_
CERTIFI._DFOR McDONNELL('7"_TY-IE
:C',e.',v'_'F.-PZ_/ ,_

<,.,,,.:,ED_,<"_F :¢rd,;?,,.rE

210
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT .ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER AS_.tBLY-_5#

}.fl_HAN ICAL SHOCK

MAC 52-52701-27,5 ..PART NO. NAA207510-21
_Ul

TEST N0207510- SHEET__OF__

IL 4388-5407

DeviationRequest:

It is hereby authorized to inspect the TCA (paragraph

7.1.3.1.2) after completing the Shock Test for a whole

•axis. (Both positive and negative directions.)

Recopied from original request dated 13, October 196h.

/ i_mes D. Mavrogel!is /_/ "
MAC E_gineeri_ _J

/z- _-_'_

R.Cole_
Gemini DAT-RAT Unit

IFORM 60_5-B-37 NEW 6-63

R-15019-2 211



IlO CK ET ]DYI_i E
41_ OIVISION Off NOATH AMERICAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME _UST CHAMBER ASSF2_LY-8_#

NAME OF TEST MECHANICAL SHOCK

MAC, 52-_2701-27_PART NO. NAA 207510-21
/_O1

TEST NO 207510- SHEET__OF__

IL 4388-5408

Deviation Request:

Due to interference with the McDonnell bracket,

inspect as many welds as possible when performing

paragraph 6.2.

Recopied from original request dated 1&, October 196&.

James D. Mavroge_is C_ /
" MAC _o_ineering

/_ .-- 3-f,F

R. Cole
Gemini bAT-RAT Unit

FORM 60_-B-37 NEW 6-63

212
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
L,

Reference:

{ MAC, 52-52701-275THRUST CHAMBER ASSEMBLY - 85# PART NO. NAA 207510-21

MECHANICAL SHOCK TEST NO. 207510-%OIE_.'62 OF 171

i

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.16

7.i.3 Shock - TCA #i

7.1.3.1 Test Procedure

7.1.3.1.i

7.I.3.1.2

Place the TCA into shipping container in accordance with

RA0616-008 and install into the Shock Testing Facility.

The direction of shock input shall be along the + X Axis of the

TCA (seeFigure 7).

Apply a half sine wave shock of 15 _.5 g magnitude and Ii ±i.0

milliseconds duration to the TCA. The shock magnitude and

duration shall be monitored by an oscilloscope and the trace

recorded with a Polaroid camera. Inspect the TCA for visible

evidence of damage following the application of the shock. In

the event of a structural failure, see paragraph 3.6.

Repeat paragraph 7.1.3.1.2 two times for a total of three shocks.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.3 for the-X Axis of
the TCA.

7.1.3.1.5 Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Y Axis of
the TCA.

7.1.3.1.6 Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Z Axis of
theTCA.

7.1.3.1.7 Perform Propellant Valve Proof Pressure and Lea_age per paragraph
6.1.

7.i.3.1.8 Perfo_ Thrust Chamber Proof _essure and _akage per _ragra_
6.2.

DL?_ APPRO_ FOR NAA:E. Adams _ All5 f ,,.,
DATE "AP__ McDONNELL: ...-OATE-

PREPARED BY:

CHECKED BY: DATE

FORM 608-B-38 NEW 6

R-15019-2

./"
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

MECHANICAL SHOCK

MAC 52.-.,52701-,275PART NO. NAA 207510-21

TEST NO.207510-%OI_ET63 OF 171

7.I.3.1.9 Perform Propellant Valve Electrical Resistance per paragraph 6.3.

7.1.3.1.10 Perform Propellant Valve Dielectric Strength per paragraph 6.4.

i.l.3.1.11 Perform Propellant Valve Functional per paragraph 6.5.

7.1.3.1.12 Perform, Visual Inspection. .

II

,' , , _

,,_,/d.z'_- 4/'z ....
FORM 608-8-38 NEW 6-63

21_ R-15019-2
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ROCKEI_YNE DEVELO_ LABORATORY

SHOCK TEST DATA SHEET

j.,. ,, J

Prepared by _ No.

-Part Part No.

_._ T_,A _ o 7 m o- 2!
Meterinz Pin Dst_

Acceleration v- F 0;_

ACC, Waveshape . ,_F,- _.t;:','-; . . .
Acc. Time /I,,_a.:,_ ,'-_,,._c

S_vdraulic Fluid Level

_C
a. -_. _ee as measured do'_

from top of top cylinder.
b

• .. , , , | , • | | i i

=. , • i , i

Deceleration Orifice Position

a. _ Contour side up

b. ,/" Contour side _8'_m

_Calibration

Verticsl _S's/square) ,_', __ _
Horizontal (_/squ_re) : ,.
Accelerometer"." .... C

, i | , , , ',, ,

Pa_ I or_K_
Lab Test No._ -_ ,_ A O- 17-_

,, p ....

Facility Date
c. &r} _. lO-lq-/o /-I

Seri_ No_r05- 1A 0"7 ..............

Accelerat_ _ss

a. Specimen smd fixtur_ _lO. Ibs.

b. Carriage $C,0 !bs,

c. Internal Hyge _ 5C.O_ibs.

Total . .[70.Ibe,

_Oueratlonal _ta

Set Pressare ....... _=', ,, _s_

_rake Pressure _ ,- " . _siz

Accumu!_tor Press_e ,'. . _Ig
(Altermate Firin_)

_ Lj:#-'Li_ .... _, • , . ;_ _....

[<.,!, ..............., :]

+ Z An_

_'7 - . .. _.._._. ._ . :3 _r --_r

........ ;_% ..... _.,. _ ....... A ..... ,. •.......

. Z." _r_ •

Remarks:

,_ _; .i.'.- _ -_, _. . , _: I_ . .:11

.... )_! : _', .....

J/ _I i
- ,_t.

• ,: 'g ', ._

+ Z arts
! I' "

R-15019-2

Form 600-V-69 New 3-64
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V. ,/'3A V/8

ROCKETDYNE DEVEI_PM_IIT LABORATORY

SHOCK TEST DATA SHEET

_age_or__/_
_b Test No.+_'_ 0-/?,-2.

No. Facility Date

7,r . r. J
Meterin_ Pin Dat_a

Part No.

Hyge Unit ./__/D /
Acceleration / _ "P/, _G '._
Acc. Waveshape -/.4Z r. -_<"/,/v.E
Acc. Time /]/_,f_ _- ] m£E

Serial No.

Accelerat.ed _s_

i:-l_- _+',

a. Specimen and fi.x+.ur3 _/O Ibs.

b. Carriage $C,0 ibs,

c. Internal Hyge 5C,0 ibs,
Total /_D lbs.

H_raulicFluid Level

a. _O _ as measured do'_

from top of top cylinder.
b.

Deceleration 0rifice_gsSt_o_

lle _

,|

Contour side up
Contour side _c',m

Calibration

Vertical (G's/squ_re)

Horizontal (_k_/squ_re)
Accelerometer .'?_;V 7_,?

0ueratloz_ _at_

Set Pres_are / _" psie

Firing Fress,Are _ "+'" " psig

Brake Pressure /=2 /_ psiM

Accumulator Pressure psig
(Alternate Firing)

L .... +_ ..... +;_ _....... _ _.'_ _. _ +_..... +_ ....... +L_., +,+_._.+++ +++sill

[

+o)/

1
_ t ._.

"+d_: " . , .+_

t: _,_

+ /:'+ _ ii:_J i'
...... -"::: , ,+=,t+......

--X AXIS

_,T_- -+ . • ' ......... _+! | 2

• L tw+
/" tl_

• ++_f .... "%u +

,': -A

.:.... ,,+-2+/+_.+.

Remarks :

.,/

#/f-/.+ ++ jIIl_ .........

++ !J|;
51

I *

wh YI ,g / BZ+_. DA./m_ A G+

_6

Form GOO-V-69 Now 3-64
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EOG_-TDYNE DEV_O,_Eh_ LABORATORY

SEOCK TEST DATA SHEET

__ I/.D

Page_of_L_

Lab Te_t No. :_-;_Cc_( -.,'_--_ d" _

Facility Date

Meterlnz Pin Data

Part No.
,>2__ .$".,r',,_- _ /

l.r-12".- _'_"
Serial No.

Accelerated _is3

H_e Unit /._ P I a. Specimen and fixturs Jic. Ibs,
Acceleration /_-G -_ /.5" _'_ b. Carriage • _C.O ibs,

Acc. Waveshape /-/_ Z.._ -.5"/_V _ c. Internal Hyge 5C.O ib_

ACc, .line /. _,.f c - /!_,_[ C- Total _ , /_i, ibs.

H_drau_if Fluid Level

ao .._ _ aa measured down

from top of top cylinder,

ii | | , m |

Deceleration Orifice Position

b. V

Contour side up

Contour side _cwn

Ca_Ibratlon

Vertical (3's/square) _....
Horizontal (._l/squ_re) ....!..,. • . ....
Accelerometer _¢/_/ _ _ _ ¢
_,i"_4 _ ,4,..__,._ ,4- .r-'-r"<.!".- X" _ - dr ,,7,",",

Set Pres_are , " •...... /.,;f- osi_ "
Firing Press,Are _ -.¢/_ _ osi_

Brake Pressure .. , . . / ;_ #_ , _si_
Accu_u!ator _ress-_e osiT_

(Alternate Firing)

• 7 " :_.=
..... : 1 : " : ,i [. ]: tl

F .t

l"'"" +"! ::'" ..... i . ",*'_. , ',I.".<'_.: ...._ ".'-_,.]

t 'l- : . ;_'L :411 4 _ . _ ' " _ .:,

_ AXIS

n-15o19-2

Form 600-V-69 New 3-'64
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ROCKETDYNE DEVELOP_'r LABORATORT

SHDCK TEST DATA SHEET

Pag-_or_
Lab Teat No.4_l_.; a -/7 _._

NO. Facility Date
V D ,¢ v/,f J-_'._,¢'_" & .

Part Part No.

_ ,8",F W- 7: C.A. a- o >'.?/0 - _ /
Serial No.

Accelerated _ss

/6-/?'- _.,

ayes Unit /_0 /

Acceleration IJ'_+/.d_G'_
Acc..aveshape ,/.-./AZ,,C'-.C //_/E
Ace. Time //z/i, 8_ /_4,_Ef_

_ydr_ulic Fluid Leyel

a..__ as measured do'_

from top of top cylinder.

b@" e e

ee | | |

Deceleration Orifi_$ Pgsition

8e _ Contour side Up

Conto,Ar side dcwn

Calibratlon

Vertical (S's/squ_re) ._
Horizontal (MS/squ_re; _ 2_ ' "

Accelerometer J_, 70,_ _,' I

a. Specimen .e_d fixtu_s _'O,_Ibs.

b. Carriage _ $C,0 ibs,
c. Internal Hyge ' " 5:.3 ibs.

Total . " / ? _ _ l i_ S .

Oueration_ Data

Set Pressare _ /J" osi_.

Firing Press_zre 4_ _ p_i_

Brake Pressure I _- _-" _slX

Accumu!ator Pressure p_ig

(Alternate Firiro_)

_T_I_; " .............. _ "-_ ,-:,_,- =_ _ ,_-: ,_

: _,,j

_,, ......... .. ,.]

I

I

I

I

I

I

I

I

B

I

I

I

I

I

I

I

I
218
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ROC_'_b£_. DEV_PMENT LABORATORY

S_DCE TEST DATA SHEET

-Prepared by _ No. ""
_ 1.4.D .4 v/x J'_'_C 5" _
Part Part No.

2',C_U_,4, . ._ _7,T/o-.2./

M_terln_ Pin D_t__

Hyge Unit _ _/_ /

Acceleration /o_ _ _/.# O ;5
Acc. "_aveshape HA Z_-_t _r _

Acc. Time l!A,l,,_.z:_ +_ IA4.JE6..,

Page_._of_._
Lab Test No. _'I___-.2n-/2-_ d

Facility Date

Serial No.

Accele_ate_. F_s_

a. Specimeu and fixtur_ . ." ,_0, Ibs.

b. Carriage _ o_,O lbs,

¢. Internal Hyge 5C.3 ibs.

Total ......... I._ ,o ibs.

H_rau!ic Fluid Level

a. _'_ _s as measured do'_n

from top of top cylinder,

_Q ii | ii i "

Deceleration Orifice Position

a. Contour side up
b. z_ Contour side _c',,rn

Calibration

Vertical _S's/squ_re) f

I Horizontal (.V_/squ_e) .__q-
Accelerometer J/x/ _ _ _ 0

,g'7:,_7";4.,__ ,_'r-r 8 -- ._'-_- ,?,cn

!

|

g
U

Ouerational Data

Set Pre_sare /_" _si_

Firing 2ress,Are _#_ osig

Brake Pressure / X J" _si_

Acc,amu!_tor Pressure psi_
(Alternate Firin_

..... _ i ._k ,_L . ,_': ,_ ..... i: .... _.-.=_:

.,F., _.,=. _'_"

.;'," .'i t "t,

• Zl _:

-P _A_S

"" .>,,_i_'.. : '- I_

• .%,,

_J' ]5 " _"31

"i" .; ": .,,tt t . 'f%, -,,'_ _ ,' -' ,_, ..... ... : " .. * _- ',',", ', "_,',. _- .

+ _AXIS + Z AXIS

1%-15019-2

Form 600-V-69 New 3-64
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t,,' D,_ ws

RDCKETDYNE DEVELOPMENT LABORATORY

SHOCK TEST DATA SHEET

Fa__ot_
Lab Test No..'-YI<-.2._--//'>.-_ _"

No.

Part No.

62._'/6- __ I

B

B

D

_4-_'T, ._,%...
Meterin_ Pin D_t_

Facility

Serial No.

Accelerated _L_ss

Date

1o-/._,- ¢"_,.

HyEe Unit /4D I

Acceleration __I._-G + I.J-G 'S

Acc. Waveshape /4A/2- ._/A/E

Acc. Time ....! !/',4.1_-.&._ //vl,Z _ _.

a. Specimen and fixtur3 ,_f,_ Ibs,

b. Carriage ...... BC,O Ibs,

c. Internal Hyge 5C.0 ibs.

Total , ]2_,D ib s,

Hydraulic Fluid Leve l

a. ,,k'_ _ as measured do'.m

from top of top cylinder.

be
j i i

Deceleration Orifice Position

b. , ._

Contour Side up
Conto,Ar side Sc',m

Calibration

Vertical (G's/squ_re) J

Horizontal (_/squ_re) ,...2. "
Accelerometer ,f/z/ _ _?S

LC"t-,4.;,'--x.,_,._A .c r_,- 5"-_o 3 x-o_

Ocer_tiona! " _

°

Set Pressare ..... / _" msi_

Firing ?ressure ...... "_z',_R ,psig
_e Pressure _ ]../__._,- usiz

Acc,Amu!_tor _ress-_e osi_

(Alternate Firing)

i /i ,, !-

O

B

L..:"¸ .......

|

!

!

_ZAXIS

'I'_.............' _r "t_,,_,..",',"_";;" _"_ _...." '_.....J_i

.... '" m|' , ;i

I_............ ..... -,",/_:._;..,: _..... ",°,__.....................

J& ._.

i

|

"" - a&

i

_ .... ]

[ ..... - I! . _".... " ]
"_ -'-. ,_. " ", ._' _ _ "" . " '_.%-' i'_ : .., ' x.., ,_:,_ ; _ . .. 'w •

_ AXIS -- Z AXIS

Remarks: ._._ 4/;..<"!'_E ./_.A-._A/_.,C_-K ......

|

|

|

I

220 •
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1_O Cl/_ ET DYr_ _-
°_, OI_tlSION Off NOmT.'4 AMKmlICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST •

THRUST C_ER ASSF_BLY - 85#

PECHANICAL SHOCK

i I

NO.I" MAC 52-52701-275PART 1.NAA 207510-21

TESTNO207510-4_O½E_-6_OF'7----!1
m , ,

7.1.3.2 Test Data - TCA #I

?.I.3.2.1 Component Identification

Component Name TCA

McDonnell Part No. _-._-_'7,_,/-.,,_7_"

Rocketdyne Part No. ,_c _-".5:/e,-_?-/

?.1.3.2.2

Component Serial No. _/c_ /_@7

Shock Test (reference paragraph 7.1.3.1)

_gn_tude

15 +1.5 g's

+ X Axis

i

' - 1-%.%i

1_,_, >

I_" ';I

Duration

ii +i.0 milliseconds

!:/I..O

Ix�, .2, .,. ,_;)

- X Axis

b IIo (_ -
(C'r:1.

- il, c,

'PRF'PARED 8Y DATE[ PERFORMED BY DATE1WITNE_ED FOR NAA /_TEICERTIFIED FOR McDONNELL DATE

E. Adams ,, I_,_1 o_:/_--_-_v I /,_-(_-AV {_.JTi

'' i i _--t_-c'/ !_1 I_-_-_-_'
FOR_ 608-B-39 NEW 6-6 3

R-15019-2 221
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IIO CK ETI)Yr'_ IE
A OIVIIION Oil I" NONTM AM,NICAN AVIATION, iNC #'

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

._'7 ,,1.3.2.2 .

THRUST CHAFBER ASSEmbLY - 85#

II

-Y Axis

MAC 52-52701-275PART NO, NAA 207510-21.

MECHANICAL SHOCK , TEST NO.2OT_10,-%OHIEE1"-.-6_OF 1'7/
., I I I I " "

Shock Test (reference paragraph 7.1.3.1)

Duration Magnitude I Duration15 +1.5 g's . ii ±i.0 milliseconds

+Z Axis

/0.0

11, o

PREPARED BY DATE

E. Adams. |

F_tt 4/1_164

FORM 608-B-39 NEW6-6 3

222

pERFORMED BY DATE

___,.._.
I o .-- _3"C. _

WITNJE_SED FOR NAA DATE CERTIFIED FOR McDONNELL DATI:

CY.,,_,__ _. "#_f,.X_/lmvi<_'m"_'_-_

'VEFIIFIE0 BY 'US,_i_ DATI:

i' ,';-"-:" " I
.... .-... -,/;,.-

/ L

R-15019-2

0

0

0
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I_O CK ETI)¥£_ £
A OlVlll_tON Oil" NO_TM AM_MICA_ AV|&T|ON, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
..... i i

7.1.3.2.3

THRUST CHA_3ER ASSE_._LY

_CHA_CAL SHOCK

, . ...... i

- 85# PART NO.{ MAC 52-52701-275
NAA 207510-21

TEST NO. 20?510-LS'_E, 6____60F17__I_
.... ..,,o --J- .. • ,. ,.,

Propellant Valve Proof Pressure and Leakage Test (reference
paragraph 6.1)

Proof Pressure Oxidizer Valve

,)

Pressure 4_ '-@ _..,__ps tg

(50o _,o)

Time Duration _\"_ "@ _ minutes

(3 minimum) "'v"

•".., ,,_-
Leakage @ , _

_oltage(26±o.5) VDC_ , _(.. VDC
Inlet Pressure psig _-o

(5_±_o) .>,,. @ _ig

Time Duration _'f@ .._ minu,es @
(5 minimum)

Leakage Rate _ _'e,_O
(2.23 maximum).

t"

Inspection R,,,:_-_rks

Fuel ,Valve

, .._O psig

@
minutes

_/a ,¢'_

:_-- minutes

|,s

scc, I.txe., _,_'_'_ scc He
--_mid " ' :' min -

/c,-/_.(f/ @I:

_, ,, ,,, ,

"R_'.AR_8Y "DATE

E. Adams #

PER FORM_'D BY' DATE

FORM 608-B-39 NEW 6-63

R-15019-2

WITN -_SED"FOR NAA DATE CERTIFIED FOR MCDBNNELL DATE

VERIFIED B'¥ USAF _ DA._

• 223



I_OCKETD¥_ E
A QIVImlON Ow NOMlrI*'_ At,4LRICAN AVCATION. INC m

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUSTCiL_ER ASSE}ST_ - 85# { MAC 52-52701-275COMPONENTNAME PART NO. NAA 207510-21

NAMEOF TEST _,_.CHANICAL.SHOCK TEST NO207510-_OHIEEt.6_L70F17/..

7.1.3.2.4 Thrust Chamber Proof Pressure and Leakage Test

paragraph 6.2)
(reference

Proof Pressure

Pressure s¢,

(392 +I0) ,,

T_=eDuration__:.:t_
(3-"'-,_.25, ,,>._;.._
Voltage (12+ 2;_(',[_! / :2.

.11_'_ Ist Applica_o,

j.
minu_es Q

2nd Application

minutes

/_- VDC

" _i _ r- .Z 4 ._ "r'D .I P .- l q - (:..._ _:_,W/,O.t<:.,, / e -ly-__y•
@

i i L

I | r

__,
PREPARED BY DATEI PERFORMED BY

• ".-'.., Io- /-, . _--

FORM _---8T-B-39 NEW 6-6 3

DATE_SED FOR NAA DATE C_ERTIF,EDFOR McDONt_ DATE

_ .,,'Y,_v _, _'- -/;
• IVERIFIED BY USAF , , DATE

22tA

R-15019-2

0
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.][ait O C ][._ZE T D",IF I_llI m-_
A DIV|iION Ol f NO RTH Ak_EIIIICAN &VIATION. INC

DESIGN APPROVAL TEST OF COMPONENTS

g

|
I

i

I
I

I

II

I

II

g

H

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF T.EST

7.1.3.2.5

THRUST CHAMBER ASSEmbLY - 85#

_CHANICAL SHOCK

MAC 52-52701-275PART NO. NAA 207510-21

20 -401 68OF 171TEST NO 7510 SHEEI __.

Propellant Valve Electrical Resistanc_est (reference

paragraph 6.3 ) @/' _.i_.a

Environmental Temperature _ (70 _+lOF).

Resistance A - B _' #

Oxidizer Valve __Lohms (Acceptable per Fig_ ],_

o_, ye, or.o ya'_ )_,--- .,.
Fuel Valve ,t/L/, _,/ "(Acceptable per Figure.]O,

yes or no YK-_5_) @"

Resistance C - D

(1.omax.)

Oxidizer Valve ___o_s

Fuel Valve . . , 0 7.

Inspection Remarks

,,v',,d,, /,_-1'/-/-_@

I'

I: ':_D _OR NAA l"E CE_'F'ED FOB ttcDONNEL_

L " . ,47;_ ..
V

FORM _----'-_7"B'7"-B-39NEW 6-63

R-15019-2
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IIOCK ET DYrll f_.
A OIVIIION OF NOmTM AI,,41rlqlCAN AVIATION. INC Q

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.3.2.6

THRUST CHAFFER ASSE_LY - 85#

MECHANICAL SHOCK

PART_,fMAC 52-_27ol-275
LNAA 207510-21

TESTNO.207510-LsOIET_-OFm

Propellant Valve Dielectric Strength Test (reference paragraph

6.4)

Oxidizer Valve

Voltage

Volts

500 +iO
--O

A to Ground c " ,_'C,D
• i

C to Ground " _))¢_O
t

A to C i_ _

Fuel Valve
, .,

Current Voltage

Microamps Volts

500 max. 500 +i0
-O

Current

Microamps

500 max.

5cc _;;_ I_-¢

Inspection Re_arks

_ .,¢i'_.,,_._ /c,-I;"-.,,<.t,"@

D

R

|

!

I

I

I

!

I
|

|

PREPARE_Y _(,;/D EE. AdgmB

FORM 608-B-39 NEW

PERFORMED BY

-63

HI "'

OATEIwrrttF._SEi FOa.AA i:_TE!CERTIFiED FOR McDONNELL c"

l_ / " __ IVERIFIED BY OSAF_.

l-,- _ ! o/,,/,,_
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DEVELOPMENT LABORATORY TEST REPORT

PREPARED DY EWR NO. FACILITY

L.Cracraft 585586 l_qf.LAB

PAGF OF.

LAB TEJT NO.

PART

PHONE DATE

2O61 1O- 1l_-64

85# O_,!S TCA UNIT #I

I'/N

PA,T.o. 20751 O-21

S/N 40512O7

)XI])IZ_R 'AI]'

/.,0"%

TYPE OF "lEST

POST SIICCK FUNCTIONAL

rE

S/N ,.05'760

Ho_'iz, nt_L1 = 5 ms _cm

Ve]%i. al = 20 mv tcm

Recui: em_nt = 0. )21 !se

Aci ua = 0. )16 se

/mi_

,....... ]
J':'-i" " ..... i]]

[

I

I
!1

I

|

V0],TA(E ?RA( E

(c],os_G TT_)

Ho]'iz, ,nt_

Ve_'ti_al

L1

,o.m_:nt

= 2( m:

=20( m'

= 0.)75

= 0.()65

!

[ . . ,

._.. /_

_¢_ _ .

...........=._'__" ._ ..:.

. C,_ T ':%

I
R-15o19-_.

I I

_or_ ,6qn-_r_6v ".Tew]O-6q
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DEVELOPMENT tABOR&TORY TEST REPORT

t

PAOF

lAB TF.JT NO.

OF

PREPARED BY

I L Cracraft
PART ......

85# OAMS TCA UNIT #I

I EWE NO, { FACILITY ] PHONE DATE

S/N 4051207 POST SHOCK Ft_[CTIONAL

228
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A DIVI6_ON OP" NONTH AM[_ICAN AVIATION eNC /

).._

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

7.1.3.2.7

THRUST CHAMBER ASSEMBLY- 85#

MECHANICAL SHOCK

I

,.AA70_I_21
TEST NO 207510"SHEEI 70--OF 1__

, w =. ,.

Propellant Valve Functional Test (reference paragraph 6.5)

Response Time

Ambient Temperature

(70 +I0)
Energizing Voltage

(26 _+0.5)
Inlet Pressure

(300 +i0 for "pull-in" )

pening Time

0,021 maximum)
Inlet Pressure

(zero for "drop-out")
Closing Time

(o,O75maximum)

Oxidizer Valve

.7z_ r '

:_o_ pslg _

O__LIUs e eon_

7-_;_ o psi,@

0', 0_" secon_

Fuel Valve

70 F @

_2,.AE_pstg

\,_ :,/

)

• ,_,_,
_[__S econds

_ALoecond.- G

Low Voltage Operation

Ambient Temperature

(70 +lO)
Inlet Pressure

WOO +lO for "pull-in" )

Opening Voltage

(z6m_im=)
Inlet Pressure

(zero for "drop-out")

Closing Voltage

(1.O m_m_m)

?o r_

II. (_ vcc_i;

3o0 pslg @

/1,7 VDC _';"_'"

z_Ro psi_'._

/,#o _c @

/
Inspection .Remarks

PREPAR_8_j O_TE_ERFOR.'EOBY DATE

"_-,o-_4 /c - / 4
FOR_ 608-B-39 NEW6-63

R-15019-2

WITN.ISSED FOR NAA DATE

/_.-/ ¢-/ _/

9-29



I10 CK ETDYr'_/E
A DtVISION o_ NOAT_-4 AMIC_ICAN AVIATIO 1_ INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEI_BLY - 85#

TEMPERATUHE SHOCK

MAC _2-_2701-275PART NO NAA 207510-21

-401 1_
TEST NO207510 SHEET 71OF 17t

Reference : MAC SCD 52-52701, Revision F, Paragraph 6.2.3.7

Temperature Shock- TCA #_

Test Procedure

7.I,4.i.I Place the TCA unit in a tmeperature chamber maintained at a

temperature of 185 ±SF.

7.1.4.1.2 Expose the TCA to 185 ±SF for a continous period of four
hours minimum°

7.1.4.1.3 Transfer the TCA unit toa temperature chamber maintained at

a temperature of -40 ±5F.

NOTE: Throughout the temperature shock testing the transfer

of the TCA from one temperature chamber to another

mhall be accomplished within a maximum time limit of
five minutes.

7,I ,4.1.4 Expose the TCA unit to -40 ±5F for a continuous period of
four hours minimum.

7.1.4.1.5 Repeat paragraphs 7.1.4.1.1 through 7.I.4.1.4two more times.

7.i.h.i.6 Allow the TCA unit to return to room ambient temperature.

7.1.4,1.7

i

7.1.4.1.7.1

Within one hour, following stabilization of the TCA's temperature,

begin the first of the following procedures. The tests shall be

carried through to completion without delay. In the event of a

structural failure, see paragraph 3.6.

Perform Propeliant Valve Proof Pressure and Leakage Test per

paragraph 6.1.

7.1.4 .I.7.2

PREPARI=DBY:c._ DiATIE
r.

'dams _ 41,$/_ 4
CHECKED BY: j DATE

FOR_ 608-B-38 NEW 6-63

Perform Thrust Chamber Proof Pressure and Leakage Test per
•paragraph 6.2.

230 R-15019-2
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A DIVISSON OF NOPqTI-I Ali4ERtCA_ AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.z.h.l.?.s

71.h.l.7.4

7.1 .JI.i.7.5

THRUST CHAMBER ASSEMBLY - 85#

TEMPERATURE SHOCK

MAC 52-527"01-275PART NO. NAA 207510-21

TESTNO.207510-_O_E_7-./20_'7_.L_,

Perform propellant Valve Electrical Resistance Test per paragraph
6.3.

_rfo_ _opellant Valve Dielectric Strength Test per paragra_

6.4.

Perform Propellant Valve Functional Test per paragraph 6.5.

PREPARED BY: #'_ !. 5Dj_,

CHECKED BY: , DATE

FORM 608-B-38 NEW 6-6 3

R-15019-2

APPROVED FOR NAA:

Z, .(_
/., CP _

DATE _,PPR_'_D FOR McDONNELL:

231



ROCK ETDYI_ _EE
A OIVIIIION O If NOMIH AM|II, IICAN AVIATION, #NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CH_ER ASSED_LY - 85# PART NQ[ MAC 52-52701-275
LNAA 207510-21

TEMPERATUF_ SHOCK
NAME OF TEST TEST NO 207510T_E , __vr73.,.-__171

/

7.I_.2 Test Data - TCA _ i .-

7.1.4.2.1 Component Identification •
Component Name TCA

McDo ellPart

Rocketdyne Part No. _0-_/

7.1.4.2.2

Component Serial No.

Temperature Shock Test

4zl,
/s

(reference paragraph 7.1.2_I)

7.i .4.2.2.1

7.1.4.2.2.2.

-%/ .; 7 .

The TCA was placed in a temperature chamber where it was exposed

to a temperature of _F (185 _+SF) for a time period of

5z . (4 minimum)hours. _

The TCA was transfered to _era_h_e chamber _ere it was
exposed to a temperature of --_OIF (-40__5F) for a time period

of __4 minimum) hours. Transfer time was less than five
minutes, __es or No) .

The TCA was transf_red to_,a tem2er_re chamber where it was
exposed t6_@_temperature oT /_ _"_ (185 +SF) for a time period
of Z# C_v<5_4 minimum) hours. Transfer time was less than five

minutes, i f-"/:F_Yes or No)

The TCA was transfered to a tempe_ure chamber where it was

exposed t_ a temperature of -9_ q.F" (-40 _+SF) for a time period
of _ i _4 mln'L_um) hours. Transfer time was less than five

minutes. _q_-5 ":.(_es or No) . .

!PREPARED BY DATE

E. Adams I

PERFORMEDBY DATE

_, / .:" . .-

•_ _'J'_C_:_:Z /

FORM 608-B-39 NEW 6-63

WITNESSED FOR.NAA ,, DATE

>." ;

[CERTIFIED FOR McDONNEL_L,DATE

VER,hEO,B','us_,o DAT_

232 R-15019-2
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A DIVIm*ON OJ r NOMTM A_I[_mCAN AVtATtOINI. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

THRUST CHAM]ER ASSEMBLY - 85#

TEMFERATUEE SHOCK

I

52-52701-275

PART. NO.{ MACNAA 207510-21

TEST NO. 207510-4-O1 ._?___F 17tSHEE
I

7.1.14.2.2.5

7.1.4.2.2.6

7.I.4.2,2.7

The TCA was transfered to a temperature chamber where it was

exposed_o a temperature of / _ 6--_:_185 +SF) for a time period
of %/_.b5 (4 minimum) hours. Transf_time was less than five

minute_\<__.._- i -_, _y_es,._or No) . _, " "

The TCA _; traA_%_ _to ___ature chamber where it was

exposed to a_erature of --_O F (-40 ±5F) for a time period

of _ _(_ *_inlmtun) hours. Transfer time was less than five

minutes. _ Y_es or No)

Inspection Remarks _ /,'

C " u

., , .. .....

i . |, i

. , | , .i . .|

PREPARED BY DATE PERFORMED BY DATE WITNE,SSEDFOR NAA

FORM O38-B-39 NEW 6-6 3

DATEICERTiFIF,D FOR' M&,DONNELL DATE

VERIFIED BY USAF

R-15019-2
233



A _rVl_ ION OF" NONTi'_ AMIrNICAN AVIATION IN¢_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

)

COMPONENT NAME

NAME OF TEST_
IIII

7.1.4.2.3

f MAC 52-52701-275

THRUST CHAMBER ASSEMBLY - 85# PART NOt NAA .....207510-21

TEMPERATURE SHOCK TEST NO.207510"/_F]IEE , 7_OF 171
I I III • ......... •

Propellant Valve Proof Pressure and Leakage test

paragraph 6.1) "

Proof Pressure

Pressure

(500 +lO)
--O

Time Duration

(3 minimum)

Leakage
Voltage (26+..0.5)

IrL_et Pressure

(500+lO)
--O

Time Duration

(5 minimum)

(reference

Oxidizer Valve _ Fuel Valve

>' _oo _psig '."_ _--o o ipsig

" "_" ;Z(,, VDC ,.-.. _.(,, VDC

_ -
•-_ minu ._ -_ minutes

"'< He ^ <' o. /Leakage Rate scc

(2.23 maximum) _@ rain _@ rain

Inspection Remarks-

-...... _"e,,,r' z'-

scc He,.

@_

)

PREPARED BY DATE PERFORMED BY DATE

- /o-/&,- (_f

FOR,6OS-B-B9NEW6-63

,,, i

• @
WITNE_ED._d _j'FOR NAA _ _ !_. ' W'A_"_ # ¢''_ ''v '_CERTIFIED*_/*'_'_ FOR,.3.y'M ¢DO'NNE L I'_'rTI:_TE,__/;,_' " _; .#-/

VERIFIED BY USAF DATE

25_ ' R-15019-2
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DESIGN API_ROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

f MAC 52-52701-275

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85# PART NO't NAA 207510-21

NAME OF TEST TE,'.,E:T:_,TURE SHOCK TEST NO. 207510-4S3H1EE I 76OF 171

7.1.4.2.4 Thrust Chamber Proof Pressure and Leakage Test (reference

paragraph 6.2)

Proof Pressure

Pressure

(392±Io) A @is_ Application f_._.N.-_.2ndApplication
,_ ,psig "..]_,, " 3 _ _ psig

Time Duration /_ _ 3 " " "'__';mlnu_e_ '_,:_,_ ,._ minutes

Voltage(3__0.25 )(12+21.. <-'.'-L\ @) _. VDC

PREPARED BY DATE PERFORMED BY . DATE

FORM 608'8-39 NEW 6-63

9,,-15019-2

WITNESSED F_R NAA D,ATE!CF.RTIF)__ZORQM, cDONNEI_._.DATFI

235



RO C K 1_ T DY I"_i li_
4& OIVlIiION OIr NoM*rM AM[_ICA_ AVIATJON INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

T_I,._T C}L_BER tiSSEMBIE - 8.5# {MAC 52-52701-275COMPONENT NAME PART NO. NAA 207510-'21
TEMPERATUl_ SHOCK

NAME OF TEST TEST NO.20751C_/_EE'I 77OF I71

7. I.h.2.5 Propellant Valve Electrical Resistance Test

paragraph 6.3)

Environmental Temperature 70 (70 _+IOF).

(reference

Resistance

Oxidizer Valve

Fuel Valve

Resistance

Oxidizer V&Ive

Fuel Valve

Inspection Remarks

_o_ 'I_ccept_ble per Fig_JO,
(2;_"_*'",yes or no _ )_,L.'%;'/ ,_, ' "<

Y/,_ o__Acceptable per FiP.ure ]0,

• yes or no y,@5 )'@L

C-D

(1.o m_)

PRE.A_._8"/ 0A'rE[.,'.FOR,,,EO'.Y

E. Adams

FOR. 60¢,-t3-39 NEW 6-6 3

DAT£ WITNm_EOFORN,,A =TEl

• le -IG - _

CERTIFIEDFOR McDONNELL DATE

VERIFIEDBY US_AF -- ._DATE

236
R-15019-2
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ROCK ET DYI"_ 1_
A _IVI'B4ON O_ NO_T_ A_cmeCAN AVIATION. gNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

THRUST CHA_ER ASSEMBLY

TEMPERATURE SHOCK

NO f MAC 52-52701-275
PART .[NAA 207510-21

' -401
TEST NO. 207510 SHEE, "?8OF 171
m ........

7.I.[1.2.6 Propellant Valve Dielectric Strength Test (reference paragraph

6.4)

i

A to Ground.

C to Ground

AtoC
,., ..

Oxidizer Valve
. l

Voltage Current

Volts Microamps

500 +iO 500 max.

-o-_o "^ 7,:'_

.5"0oI__' _

Inspection Remarks

Fuel Valve

Voltage Current

Volts Microamps

500 +iO
-o

\221

-5 oC_

500 max.
/l

!

PREPARED BY . OATEIPERFORMED BY

E, Adama I (_)

/_. #(,=- (,,_
FORM 608-B-39 NEW 6-63

• ! /"/_ -#v

-, I _.a,,v.,o zyy k'.-._ /

k_'t_: '1_,//_,,_x_*._/_F, /c -/_ -""Z_, /

11-15019-2 237
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DEVELOPMENT LABORATORY TEST REPORT

PREPAR[D IY

F. _o__

PART I85# OAMS TCA UNIT //1

_'_r_ 6r]n-'r_6v ".Tew]'q-6Z
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IlO CK ta_" D_ir_ _E
A OIVI|ION O Ir NORTH AIW;I[RICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST •
I

7.1.4.2.7

• [ MAC 5.2-52701-27_
THRUST CHAFFER ASSEMBLY - 85# PART NO.L NAA 207510-21

lo z4°lTEMJ_RATURE SHOCK TEST NO. 75 SHEE3 __790F 171
• I ± ........ " -

Propellant Valve Functional Test (reference paragraph 6,5)

Oxidizer Valve Fuel Valve

Response Time . " .

Ambient Temperatur@ @/ _7£_ F _k@ _C F

(70+lO) (_ _ -----
EnergizingVoltage , ._ 2- & VDC "/i'_'_, .2. 6- VDO
(26 i-O. 5) . .;.7", .__ / k 1;_ '
Inlet Pressure /-_ 300 - .psig ' _J 300 pslg

(300 +i0 for "pull--_n"_. ' a ,_,
Ope_.'_Time i ,.'4f.".-C.O/C,se_(_>_._ r2,C/_-seconds
(0.021 _xim=.) ' :._Z _'_..L -
Inlet Pressure A _ _l(_ 0 psi" L ,C_@ :_Z_A_O pslg
(zero for "drop-ou+t"_. '"_;_'__

Closing Time '_ __: _,_ _ secon_) 0, 06.$ seconds
(0.0'/5 ,-_ximum) - . ....._

Low Voltage Operati_ • •

Ambient Temperat_ 7/') F _)_ _0 F

(vo _,zo) "¢_ _
Inlet Pressure Z--. _____psi_ '_ _OO psig.
(300 +i0 for "pull-i_") " _,J.F._--x. " ' .

Opening Voltage : @/}.? VDC .<+_"_) /I. g/ VDC
(16_xim,_) _ ' _
Inlet Pressure /" _.Z__psig ,_ _Z.-C-._O psig

(zero for "drol_out_ " " _"_' L
Clost_ VoZ_ge _ 1, 'Y-0v_(_ _/._ _ v_
(l.o =_,im=_) __ _ -

Inspection Remarks . .

L .... ! .... ___

PREPARED BY DATE PERFORMED BY DATE

E. Adams

[6 -l_-4g

FORM 608-B-39 NEW 6-63

Io -/;-6_

CERTIFIEDFORMcDONNF-_-_TE

_yERIFIE0 BY US%F/ I:_

2_0
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAFBER ASSEb_LY - 85#

DAT D_Y CYCLE TO FAILURE

MAC..52-52701-275PART NO: NAA 207510-21

TEST No.2OT_IO-k01_ET80 OF 17___l

Reference: MAC SCD 52-52701, Revision F, paragraph 6.3.1.3.2.2

?.i.5 DAT Duty Cycle to Guaranteed Life - TCA #],

?.1.5.1 _ :._ cTept Procedure

7.1.5.1.1_Perform Cape Cycle Firing Test per paragraph 6.7.

¢a._

7.I.5.1.I.I_ )4ake a one second firing followed by another one second firing

.. _ " five minutes later.
_).

?.l.5.1.1._ Wait ten minutes and make a one second firing followed by

_nother one second firing five minutes later.

• $_

7.i.5.1.i._ Repeat paragraph ?.i.5.1,i.2.

7.1.5.1.2 ( L_it for the TCA core temperature to return to ambient temper-

ature (70 i20F) and perform the DAT Duty Cycle Firing Test

of paragraph 6.7 and Table II. The TCA shall be fired until

catastrophic failure. Catastrophic failure is defined in

Table II, Note 4.

7.I.5.1.2,_ The TCA shall not exceed a maximum skin temperature of 500 F

at the end of the 147 seconds total burn time ("In Spec"
Performance).

PREPARED BY: DATE

/ " ")2/"DAT E (/_,F"PROVE_FOR• "'"""_._ McDONNELL: DATE

R. Cole /o -g- &4

C_.IECKED BY:

....
• F

I APPROMED FOR NAA:

,,._. I t" L./2[" "" A"/", z,,i,<.,

FORM 66_-B-38 NEW 6-63

a,15019-2



_q_O CL_2 _ DYF%_ E
A OIVI|ION O It NORT_I A_l[lqlCAN AVIATION iNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC,, 52-52701-275COMPONENT NAME THRUST CIL%\3ER ASSEI_LY - 85# PART NO. NAA 2375].0-21

NAMEOFTEST • DATD_ =CLETOFA_FLU_ TESTNO.,207510%gEIEgO'_!OFZT__L

'_',, . .

7.1.5.1.2.2 /Th_ TCA shall not exceed a maximum skin temperature of 7OOF at

4_270 seconds total burn time. (guaranteed life).

f_

•5.1.3 Perform decontamination per paragraph 6.8.

7.1.5.1.4 Reduce data per RA0220-231.

7.1.5.1.4.1 The results of significant data shall include but not be limited

to the following:

7.1.5.1.4.1.1 Graphical presentation of temperature versus time for all TCA

thermocouple locations.

7.1.5.1.4.1.2 Graphical presentation of thrust versus time.

7.1.5.1.4.1.3 Graphical presentation of chamber pressure versus time.

7.1.5.1.4.1.4 Graphical presentation of oxidizer flowrate versus time.

7.1.5.1.4.1.5 Graphical presentation of fuel flowrate versus time.

7.1.5.1.5 Perform weight determination per paragraph 6.6.

PREPARED BY: DATE J APPSOVED FOR NAA:

CHECKED BY: DATE J',_,,,_ /,,. : ,- -.-L .

/// ', -. "_ z,,:,_,4 ', .....
• _/ • L: " _ & ,'I "

FORM 608_B'-38 NEW 6-63

292

DATE |APPaOVED FOR McDONNELL: _.,-.--DATE:

n-zSo19-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.5.2

THRUST CHAVBER ASSEMBLY - 85#

, DAT DUTY CYCLE TO FAILURE

t

Test Data - TCA #1

• rMAC 52-5270!-275

PAR'; , o.t NAA
TEST NO.20?510-_sO1EET 81 OF 171

,. .'., ,, , ,

7.1.5.2.1 Component Identification

Component Name

McDonnellPart No.

Rocketdyne Part No.

Component Serial No.

7; .- ,- • "14'_'ir.

.., ,j ,

' "'_'_" "Ill,
- ;% "

• ,- -')#

Accumulated Acceptance Test Firing Time, ;s$econds_._____('"

Throat Diameter, inches
(Average of four measurements)

Nozzle Exit Diameter, inches
#

• - " • • .- , .4 .... •

Propellant Samples

Pre-Test Post Test

R-15019-2
2_,3
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A DIVISION OF NORTH AMERICAN AVIATION. INE:

DESIGN APPROVAL .TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHALBER AS,SF,.BLY- 8.5#

NAME OF TEST DAT DUTY CYCL_ TO FAILURE

r MAC 52-52701-275

PART NO. t NAA 207510-21

TEST NO. 20'7_Io-Lt3_-_EET_OF_

IL 5388-6249

Deviation Request :

It is hereby authorized to accept the following deviations
from the DAT Specification 207510-401 for 85# TCA Unit #1.

1. The Cape Cycle pulse duration (1.05 second) exceeded

the specification limit of 1.00 _.02 seconds.

2. The _C pulse "Start Time" (TCA start signal to 90

percent thrust) cannot be established for pulse numbers

I, 2 and 6: the data for pulse number I indicates a

thrust above 90 percent of the steady state level prior

to the maximum start time vnlue, however the thrust trace

for pulses 2 and 6 are unreducible at the beg_m_ing of

each pulse. The thrust trace for pulse number 8 was

satisfactory for an accurate reduction of the start time.

F_AC Engineering

f-- 2.Z --1"-_""

A. Ganger "
Gemini DAT-RAT Unit

l

I

I

I

I

i

I

i

I1

I

II

ti
ru_M ouo-u-j( NEW 6-6 3

2_ n-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7"15.2.3

,o -,-_T 85#TFikUST CH/C'iBE.__._S_._LY - ,

DUTY CYCIE_ TO FAILLTLZ

52-52701-27'5
f MAC

PART NO ,_
, "L NAA, 207510-2i

o07 _(_ /,O1 8....TEST h_. -" -,SHEET m,-'_F_Xf!A

.... .., , .... ll_

Cape Cycle Test

Test Cell Location

Test Cell Number

Test Number

Test Date

(reference paragraph 7._i_.I)

• _ /X/_ _ @_

_,.?,.. ,4:. _

. f.Y A "_"" ''*'_ ®

C'/i ' '_
u

_.
" "_(I.

-' ,i,

Ist Pulse

2ridPulse

3rd Pulse

_th Pulse

5th Pulse

6tinPulse

Accumulated Firing Time, seconds

Pulse Duration

(sec)
(I.000 _+.020 see)

/, O5"

, I.D.:
1,_

/.::"

/.:.:"

"I
T__me between

Pulses, (._ninutes )

5" (5)

;# (io)

>" (5)

d (53

PREPARED BY

E. Adams

• , • ,. , • ,

%4

R-15019-2 . ...
• . .J

¢"_. ,, o,

C_TEIwrrNEs$_ FORNAA t_TF.IC,T.R,T;F=F.I)FDRMGDOV.X_L_, I_TF.• , .' /,i l_./'tv_#y_,/,_ _-_'_._-. .

#, ,, ____
[ " _.____W_l ":-?; :

.,

-,:.-"t,

' 2_5
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

.... C}_,:'._,'.:, _-.oo.,.a_,._. - 85.'/_n._UST I^,--_-_,o:-=-_TV

DAT DUTY CYCLE TO :e_-rT_,,_

52-52701-2"/5r MAC
PART NO 't

, "k NAA 207"310-21
^-401 .,.,, _

TEST NO. 20751u SHEET IE,L2_F171

Test Cell Location

Test Cell Number

Test Number

Test Date

, ,,'/<
-.%

f,::

• .

IL .?a (" _/ " ",a,.
,% -..

BY DATE] PERFORMED BY DATE 1
a. Ganger ,.'| ;/_ , .... .

WITNESSED FOR NAA

I

[5 "/
"'': a

OArETCE_T_EDFORU_DO,_,_ELLEaT-_q
/.j I l*,alv,-[, _.1' r,A_ .- _"_}--_ I

• , ,, / ., t

:fA VERIFIED BY USAF D&T--fE1

2z_6
R-15019-2

g
I

I

I

I

!

I

I
l

I

tl

[I

[l

B
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i
)

COMPONENT NAME, T',-_,US¢ CiLk],2]hP, ASSF.,,'_LY -" 85#,," ' t' MAC 52-52701-2'75 IPART NO. , ..2"075 1l'0--21 i -
' ' ' ' t I_H4_ ........ : -

NAMF, OF TEST, DAT DUTY' CYCLE TO F_ILURE ..- " LO1, rEsT _=o7_ ! °-s.E_-r_,?._'_

7.1. _.2._1 Plume No. 1-111 aeconds on-t_ne Site St_u_a,_ , i

• followed bY 160 seconds oft-t.tme :. Dat_ V_uum +

Firth1& Durat£on, me@ :: ;: ". ., :.: =

• Accumulated F_Lug Time, =e@ .., ...- .
• Data SLice Number ::': _ ...,. .. •

•T:Lme of Data Slice :' ""

" Ambient, Pressure, in. ]_ +;"
Ambient Temperature, Y _ " ....

• " Environmental .Pressure, pei_ ' , _ 0

_viron=ent, al Tc=perat=., F J.2_ _ " ::;;

Ox_:l_er Temperature. F " i_ '70.00
5. ?._.... . . .. :.

.Fuel Temperature, F ... "L_7,_ 70.00 • .:.:: I
o_i,_=e;_lot e;o,=='o,p._ 2_ 2_._ .... .?.:..
Fuol Inlet Pressure, pe£t . 287.00 • :;.

_=er F_wate, lb=/..@ :/::" ,_ ,/_7_

j

!

"" "I

'• '" I ;

. J

I

, • :]

";' "'l

• . .. ,

.'..

, o

o
'" " Spe'ci.t'iO Impulse, see. ' -..i:i."::.:i:ii..'_ "", _ • (280) :_. .I

I_ " Electrical Power, Watte • '" .i"g_ I-
. (tx:i_izer Valve Voltage, Volts" ': _¢_, " " • " "!

._ Fuel valve VoZtase,vol= _._ !

.... " , Fuel Valve Current, Aaps. . _ _,v,',_/,_, L x,',..;-t- .,
• _ ,50 ;:m._.-- StaTt T:_mo, Mlllise¢. _ ___ .

I_ :, _'. - _ - ____.__5_.:....___-::

. . .... 2_,7__ i ' roR_ _ 39 _w 6-63 ..... . . "
]%-15019-2 " " " " '" "' _'HIS MAT_L CnNTAIN$ IN,rO?,_.ATIO,H A=F_CThN_

. " :. " ' " " • " . ........ THE NATION_=,_,"3,FF_N_;E O[-__ 5";'.";'$

- "" _=--_ "_ --- " .... ' " ._'""'" __IC?.:,:_'_'_
_,._m,g_ded at 3 ye_ " _.'J.sl .... : ,. Tm_ _e u.s.c, s....... : ...... ".



:=:_..0C Z:_::]:E"_ :=::Z)"_;x"Z_ "_-
• A DOV0mION O_ NONI*e,e &MIEN0¢AN AVIATION, IN6

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

rMAC 52-52701-275. ,
PART Na .,._2075'1 0-2_ ,

l_" ' I '1

Site

followed by 1.0 seconds off-t4me 1 "" _ '
;'° ..'

i '-/°-/'Firing Duration, see .' ,

Accumulated Firing TAme, aec

Data Slice Number .

Time of Data Slice

: : Ambient Pressure, in. Hg

Ambient Temperature, F

:_ " .:Environmental Pressure, psla

Environmental Tcmp .stature, F

0

°: .1 •..

Oxidlzer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, ps_

Fuel Inlet Pressure, psIA .

Cha_er Pressure, l:=i&

Oxidizer Flowrate, lbs/seo 1 "

Fuel Flowrate, ibs/seo

'+Mixture Ratio, O_ • /. ;.6o_+o.o9
)_ _st, _s. ".. '.

Specific Impulse, sec. : ..

Electrical Power, Watts .

Oxidize r Valve Voltage, Volta ...

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Sta_.t Time, Milllseo,
__ShnLd_'_m_T!za__dSdiacc__

l



I_.O C_ ET I)YI'_X I_
• OIVIBION O_ Nom_rl.I Ak41[I_|CAN AVIatION. tl_

I

I

I
I

I

N

le

I

m

COMPONENT NAME

NAME OF TEST

7.i.5.2'.4.._ Pluse No. 6

followed by

Firi_ OuraM:on, soc
Accumulated Firing TAme. sea

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Kg

Ambient Temperature, F

Environmental Pressure, psla

Environmental Temperat_e, F

oxidizer Temperat_re_ F

Fuel Temperature, F

Oxidizer Inlet Pressure_ psia

Fuel Inlet Pressure, pela

Cha_er Pressure, psla

O_Idi_er Flowrate, Ibs/see

Fuel Flowrate, Ibs/see

Mixture Ratio, O/F

_in Thrust, • s.

Specilic Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Hillisec.

PR_'PARED'BY.... DATE PER',FOFIME.D--BY" DATE

q/#*_,.:: .....
E. Adams _'16"'_'I_. I../_;. d'_

FORM 6o8-B-39 NEW 6-63

seconds on-time 1.0

seconds ott-t4ae 1.0

• MAC 52-52701-LTI 5 i
THRUST CilA],_,_ ASSEi,_LY -85#, , , PART NO.{NAA2075 10 21 ,

DAT DUTY CYCLE TO FAILt_E TEST N_ 2075 10_401 R/- 171SHE ET '_'_' OF --
I II I I I III

Site S_,_l_i , . i
Data Vacuum

0

?0.O0

_ _o.oo
_RW_,,S:a_.oo.

.Z___./_ao
_4/ /,,_z _.6o_.o_

_._ _.o +_.o



l:l.O CI_ ET I)¥ _ ]E_
A IDOVIllSON OP _OmT_ AMI[fQICJ, P.e AVCB-_p,.m H_G

DESIGN APPROVAL TEST CF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

B

o °-

"MAC 52-52"/0i-27_.
COMPONENT NAME THRUST CtJA_.[D]:.R ASSETIBI.Z "85# PART NO.: NAA20751 0-21 , ,". -

NAMe o, -r_s-r D^TDUTY_CU_TOFA_UU: 'rEsTNC_5l O"_°_E'r_'_F:71
I

7.1.5.2.44 seconds on-time 0.5

eeoonde of_-t_e 0.5

Pluse No. 8

followed by

Firin _ Duration, eec

Accumulated Firing Time, sec

Data SLice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

oxidizer Temperature, F

Fuel Temperature, F

Oxldlzer Inlet Pressure, pals

Fuel Inlet Pressure, psi&

Cha_er Pressure, psla

Oxidizer Flowrate, ibs/eeo

Fuel Flowrate, ibs/aeo

Y_Lxture RAtio, O/F

_in Thrust, _ s.

Speclfi 0 Impulse, eec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, _llAsec.

Sh_tdo_m Time. _il1_ec.
H

PREPARED By {)ATE PERFORMED BY DATE

I-/g._ _,"

FORM 608-B-39 NEW 6-63 ' '

Site

Data

z .4-

St_u_laz_ "

Vacuum

,_/_ o

250

70.00

70,00

285.00,

1.60 -+0.09

79.o _+_.o

(_o) =An.

50 max.
125 m,_.

CERTIFIED FOR McDON_LL 0ATI
.i

/

4 " (,:J_/'

IN_TI

u .

• . R-15019-2

"THIS MAI"ERIAL_HTAIIqS INFOPMATION AFFECTIr!:]

THE NATIONAL_I_$E Of" TH_ST'_'_

W!THIN THE IA;"_-:I ..... . :A'_VS,
• TITI.E 18 U.$.C _ AND 79_, IT.£ T:/,,',_

A "_'A'_N,_-.R 1'O AN UNAUTHO_I_V'(_ PLKSON6eclassifio_ter lZ _oar_
_ROHI@IIEb 6Y LAW.



]["_O C IZxC__2 __T.' L__________)_ -'' _
{ DIVI_ION O_ NORTH AM{_ICAN AVIATION INC

iB

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.5.24.5

.,..=., .. •

Failure Data

Accumulated Firing Time, Sec. _.

Description of Failure Y_de

E,_ o._/ oAJ _EG/.v,VIA;G

THRUST C}_.P'BER ,,q(-...-,,,--,.r.,.- ,, {MAC 52-5270!-275_,.,o_,'.o_i - 85:f PART NO. NAA 207_3.O-2!

'2075!0-'.C']=-DAT DUTY CYCLE TO FAILL.-P,E TEST NO.. S_E[.., "C"_'OF 17.__.].

G/_ADUAI. T'/-tROAT /AJ._E£T

AT 2 tO see_. OF L_U,_J_I

7"/t_lE_ WITH A C 0,_/_/::--_ Pc_I_'.D)/,IG /,Vc _EA S E" IM

THKU.5.T AND DL:-C/_L-ASE IN c_/AP18P'K f,e£._3u£E'.

I,t/A3 _'JL--'d..7"E'D ,¢'_'01_ THE I"C.A, THE" Te-A

FAILCJ_'_" Oc. Cule,tED ,AT" ,_,-,R$(o .._Ec:..,8t._,,_"IV 771_IE"

W H_ 1 THE T/VI_ OAT -._'7"ATIa4/ .-_K/U ,"EAt,°-_/_A;'-u'/("="_.

PREPARED BY OAT¢TPERFOm,_¢OBY DATE_D FOR NAA ==.,.._'_CF'RTIFIED FOR McDONNELL DATE

FORM 608-B-39 NEW 6-63 I

251

R-15019-2



A OaV|SlON Ow I_ORTM A_,ICAICAN AVI_TIOt'_ 0NC " ,.c. ",<

DESIGN APPROVAL TEST OF COMPONENTS

FoR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAt,_ER ASSE;,BLY - 85#

DISASSEMBLY AND INSPECTION

NO [ MAC 52-52701-275PART
_. NAA 207510-2!

&L;L
20 ](_- 86NO 75 ...... ]71TEST . S n r..r_/__u r __

P_ference: F_C SCD 52-52701, Revision F, Paragraph 6.2.3.20

Disassembly and Inspection

Test Procedure

IPrior to sectioning the TCA perform a visual inspection and

record the post test condition of the TCA.

7.1.6.1.2

7.1.6.1.5

7.1.6.1.6

7.i.6.1.7

7.1.6.1.8

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure 7.

Separatethe

Section the TCA by cutting along line C-D-E as depicted in

Figure I_.

Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incompatability,

broken parts and impending failure.

After test completion identify the sectioned TCA and detailed

parts and package and store for reference (.except for propellan

valves ).

Machine, on the oxidizer propellant valve, the seat assembly

to spacer weld to loosen the seat.

of material to accomplish this shall be removed.

assembly P/_ 407661 _Fuel So_t Assembly _/II Z_766C) shall

not be removed at this time.

Machine the filter assembly to solenoid weld to loosen the

filter.

PREPARED BY: D_'E

R. Cole
CHECKED BY: DATE

IE ,, ,,

FORM608-B-38NEW 6-63

Rev.
I

252

All cutting shall be done by saw.

propellant valves from the mounting bracket.

CA by cutting along line C-D-E as d@icted i

1 inspection of all detailed parts :or evide

stortion, fluid incompatability, corrosion,

and impending failure. _ . .
mpletion identify the sectioned _CA and deta

kage and store for reference (except for pro

he oxidizer propellant valve, the seat a.sem

d to loosen the seat. 0nly the minimum amount

o accomplish this shall be removed. The seat

407' o! _,_....... _t A_e_Ij ,._ .:.07_6C..ha._.

d at this time.

ilter assembly_ to solenoid weldto loosen the

Only the minimum amount of material to accomplish

!

I

I
C

I
oi

I

I

-. |

!
C

0

' :12 ":l."

R-15019-2 _
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DESIGN APPROVAL TEST OF COMPONENTS
FoR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH.A,_,.,R ASSEmbLY 85#

DISASSE),BLY AI:D INSPECTION

MAC 52-52701-275PART NO. N_J__ 2075]0-21
, lJJ] _ 1

NO20'7_]O- _ T"_6 ]OF ?TEST . : , - S EE ......... :

(oont rod)

?.1.6.1.9 .

7.i.6.1,I0

7.1.6.1.11

7.1.6.1.12

7.1.6.1.13

7 .I.6.1.1A

this shall be removed. The filtcr assembly P/N 5-28139-TI

shall not be removed at this time.

Remove, bag and identify the seat assembly.

Remove, ba E and identify the armature P/N 407564.

Remove, bag and identify the spring P/N 406816.

Remove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.1.6.1.7 thru 7.1.6.1.13 for the fuel propellant valve.

NOTE: Only authorized personnel shall have access to stored
EAT hardware.

L

'CHECKED 'BY:

• , i

"FORM 6o82B-38 NEw 6-63

''- L C/
t{-15019-2

{ $ ,,,J

_,_'? ;<'>,': _ 253

5/,, /,<
.... l,ihi',IL_.I ;',).
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l

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

_IRUST CHAMBER ASSEM3LY - 85/I

DISASS]'],IBLY AND INSPECTION

 /MAC 52- 2701-279
LNAA 207510-21

TEST NO. 207510-_EET 8.-./?OF 171
I

7.1.6.2 Post Test Inspection Data - TCA #I

Component Identification

Component Name

McDonnell Part No.

TCA

Rocketdyne Part No. .."l_3_-_C3-_.\

Component Serial No. u_(Z3%k_C>_A

7.1.6.2.2 Preliminar_ Inspection ( Reference paragraph 7.1.6.1.i )

7.1.6.2.3

The TCA was visually inspected prior to sectioning and the TCA

condition was as follows: _<_EVo_ -_-_-__w_- O_v_,c_.._ "vo
(-JE3_t_O_l_¢3_ (--%-_t_A_Z-'. \_3C _ _<%_ _ _" - ' : " ' _' ' : '_"

Disassembly and Inspection ( Reference p_ragraph 7,1,6,1,3 ) ¢_9"

The TCA was sectioned along llne C-D-E and visually inspected,

_e results of the inspection were as folIows:SEV_EE- -r_Gr_&u

PREPARED BY .... DATE PERFORMED BY _C_, WITNESSED_:_LI_A CCl}I'E

T. Kniffln ij_;

FORM 608-B-39 NEW6.-63 ....

C_IFtED FOR McDOI_NELL DATI
,v_.'D g/ < _,_ r,- ?"-

V_RIFIED BY USA-F -, /..,_]D&TE
-_ ( " J

R-15019-2
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A DIVIIION OW NOIITM AMENiCAN MVIMTION. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CH/_._BF/_ASSEMBLY - 8,5#

NAME OF TEST DISASSF2_LY AND INSPECTION

NjMAc'_52-_27m-':' _PART
LNAA 2075!Q-:'!

liO1 , -
, TEST NO 20751"0- SHEET_OF vt/iL.

I

-7.1.6.2.&

.J

•Disassembly of Propellant Valves (Reference Parasraphs "7.i.6. i.?

%hru 7.1.6.].13).

The propellant valves were disassembled and all parts called

for were bagged and identified ._'_. (yes or no).
, ,7

.Sel.xTl_,_,,,?,,-_,,i<N._ .v_.,_<,:._ %,.,_-._ _z_'_ .',,,I,_iFi.,,,_7"_.,<z.F

I

I

-.. • , .'] -W.... . -,,w " /5.

/"d"h /,>S_, 7 _-'_/: lq:riFi¢OBY USAF:; " u,T.

V
39 NEW 6-63

• 1,. _/_l __

PREPARED BY DATE

D, Cole

_ _, /l-;o-#t

• FORM

Rev C /I,0,

R-15019-2

s



,,fv"

DCP Ent'd i
No. By &

Date

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Serial No, 706--,/20_-"

Model SVZ_'7

i

..... " C_;:PL.':TE S$.

0t.)l_ 1 F'....}_.O_.z_ ".... INSP .
" "_ -- • °...-°°-o - _oo.o._,w_a_

CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Dote
I _ J..

D
ACTION

-:[ I :;

ACTION
TAKEN

PART NO.

emm_m m _ m _ _ m _ _ _ m Ira, _ _ _lo

f:, 4_ C L./_--._. ,V,/-,/ (c I.//E _ I I= yC _ -r-/o /_/.,

PARTNO._9 f,,_--/_._ / .--f-/.,'Z�_O.S'/_0 T_" ,/Y/. :/'i_, "

" ]
,,: . _ .... (.,._.:.

ACTION
TAKEN

PART NO.

t"'"_ _0 SHORTAGE SHEH

, H n ,, ,

,",.,_II"SP. COMPLETE S.S. _ :,.,:,

- a "_" INSP _",,
• • t I ° I.,_,

::'... C,' ' '"- '-

i i ) I J m N m i I m ) i m i,m

ACTION
TAKEN "----------

/ " PART NO. -

J J%' 'P'O£c-'_-LIg_dVV/_LVE lt./cC'mf"/_[),L)P'f'E,_' f)_) 7q-;'_i2¢-.-._I " f)d/_ _f_0607-,-'c'_,(:?_)

T F , • II _-_'" '' ' ' '---''"'- L2P '_ Y,'_I*.'Y " I " I I "
_AK_N i ' ' . " _,,: ' • _.---:_ -- ._ = /

_56 I • • K_',rtT-"]_-i5o19-,
• '_t :3•/ . |

FormR 25-U Roy.12.57

g

|

I

g
11

|
I

g

|

g

[)



..-u/ © ©

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE_USE INK

Se,_o_No _:/C_5-/_ C;C

Dwg. No. ,y'_/T' ,-9-D'-'-/6"j ..

Model _ -_"" i_-"? '

|
11

I

IO
I

Ent'd
DCP By &
No. Dote

©

ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- In::p.

7/..., Z _ & man& &"_ Date Date Date
"' ' ' ' ,-, , i1 1

PARTNO._ 0 7 5-/0 - _ I ,S'/,,_/ Zlq.5-" /2, 0 _ -P_.cf,? ..._,"r;/,,,:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

{ MAC.___-5270_.-2'75N__,_-_---_THRUSTCHAMBERASSEMBLY- 8.5# PARTNO. orv-,'<'_r__1

ENVIRONMENTANDSERVICELIFETESTiEsT,,,NO.20"/_;Io-_O1EE-' :880F171

Reference: MAC SOD 52-52701, Revision F, Figure 12

Thrust Chamber Assembly - #2

This subsection specifies the tests which are to be performed

on Thrust Chamber Assembly No. 2.

FORM 608-B-38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Reference :

THRUST CHAMBER ASSEMBLY - 85# PART NO{ MAC 52-52701-275
NAA 207510-21

PRE-TEST INSPECTION TEST NO.__)I]IEET 890F 171

' .... ,,,, ,i ,, , , , , , , ','

MAC SOD 52-52701, Revision F, Paragraph 6.2.2.1

7.2.1 Pre-Test ;nspection - TCA #2

7.2.1.i Test Procedure

7.2.1.1.1 Verify that the TCA is of the proper configuration, that

it has been properly packaged and that it contains no

defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

AcceptanceTests of RA0220-348. Only those TCA's meeting

the above requirements shall be accepted for DAT.

7.2.1.1.2 Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves per RA0607-009.

7.2.1.1.3 Perform Weight Determination per paragraph 6.6.

PREPARED BY: S.(_' O E _'
E. Adams v, 4(i_64

CHECKED BY: DATE

FORM 608_-B138 N[w 6'-_/Z_

R-15019-2

L

APPROVED FOR NAA:

I.-,-"

265
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE OR_ZT ATTITUDE AND MANEUVER SYSTEM

r MAC 52-52701-275

COMPONENT NAME THRUST CIL_V_ER ASSEMBLY - 85# PART N(1 t NAA. ,,207.5,1.,0-:2_

NAME OF TEST PRE-TEST INSPECTION TEST NO 207510-%%IET 90 OFI71
., -- -- ,

I

7.2.1.2 Test Data-TCA #2

Component Identification

7.2.1.2.2.2

7.2.1.2.2.3

Component Name

McDonnell Part No.

Rocketdyne Part No.

Component Serial'No. *,:3", _o o

Inspection (reference paragraph

The TCA was inspected to insure

TCA Oxidizer .Fuel

Valve Valve

" "".... "d,.c ......-t.I -Z 7,s ,

_. :__Jc _'1 _'7_( 4 c:_(" _ '"

7.2.l.1)

that it was of the proper

configuration, that it had been properly packaged and that ',_"

it contained no defects such as broken parts, corrosion,

damage or deterioration. Also the TCA records were inspected

and it was verified that the TCA had passed the acceptance

tests of RA0220-348 }'6-_ (yes or no). _<;'

, /://_.:_,
Propellant valve inlet adapters were insta21ed per Figure 11 .,,.4_
and llA on the propellant valves per paragraph 7.2.1.1.2

"_//-_ (yes or no)..'": /";._;,,;i'-t ,,_/_._.t:_ ,..', ,::,:',.:_...,,:,_.!

Propellant valve inlet adapters were r_tated per Figure liB

after thrust vector tests _//_ _ _ _or no).
/

Inspection Remarks: _'/.,.-'./,--• _(_ , "/[

I Jl ........... i

A

PREPARED BY DATE PERFORMED BY DATEJ

/0 - 6" _ 4 '_":
.j, I.

E. Adams I"
(/_/

! -

FORM 608'S-39 NEW 6-63 ,
i P _ .-_.'V'.7_v._//.:__:_,.,-,,._ -- _
' "/

WITNESSED FOR NAA . DAT_

,o i'< ,. f,._

_'- '/ ( i ,

CI_RTIFIED FOR McDONNELL . DATE,

_Jl.,-," " '- _:' ,_ -.. " -,
_'__
VEI_IFIED BY USAF . DATF >
5",/u v • " i% / I',." ,_

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_ER ASSEMBLY - 85#

PRF.-TEST INSPECTION

I

NAA 207510-21

"rEsTNo.2o751o-_,_E-_?Lo__7'___1

7.2.1,2.:) Wei£ht Det,e,rm,$_ation Tess (reference paragraph 6.6)

All pro_ctive closures were removed from the TCA.

Y6 _;L_;_ (Yes or No) '_-_ /_-[;_i".>

The TCA dry weight was _. 4 _ pounds _"

(Record to the nearest one-hundredth pound).

Inspection Rem_rke

a

I

0_=_E PERFORMF..DBY DATE WITNESS<..,:_FOR AA .DATEICERTIFIED__FOR__AcDONNELL(,_'_

• --. . . ,_ _, ;_

R-15019-2 265
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME,

NAME OF TEST

THRUST CP,A_BER ASSLVBLy - 85#

THRUST VECTOR

, , m'" ,,

NO.(" MAC 52-52701-275PART INAA 207510-21

TE_ NO 2_SZ%tAO_T92_OF_7_L_I
uT .........

Reference8 VAC SCD 52-52701, Revision F, Paragraph 6.3.1.3.2.2

Thrust Vector - TCA #2

.2.2.1_'_/_,__,Test Procedure

?.2,2.1.1, _;'_'_,_ Perform thru_t vector firing test per paragraph 6.?. Fake two

_,:" 0.25 second pulses without oscillog_ph instrumentation

_ _: followed by two 2.75 second duration tests to determine the

direction of the thrust vector with respect to the TCA longi-

tudLnalaxis. The off time between each firing shall be three

(3.0) seconds. The TCA shall demonstrate specifi_tion _r-

formance for the two steady state teat firings,

-2 .;t.2,1.2 Reduce data per RAO 220-2_i and SEM 4388-4041.

I

PREPARED BY: DATE iAPPROVED FOR NAA:

J. Gan_er _///7/_ V !
_CHE(_KEI_B'Y: _TE I
/'/./_ • . ,,; q-t 7..,,A/I

• FORM (_-B.,.38 NEW'_6.63

9-q_q _ , , ----.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C}L'_I_ERASSEMBLY - 85#

THRUST VECTOR

7.2.2.2 Test Data - TCA #

PART NO,f MAC 52-52701-275
L NAA .207,51 ,O-21

TEST NO 20751q-_OH1E'[ 0.3.3.OF 17__.!

7.2.2.2.1 Componen_ Identification

+,.

I, Component Name Rocketdyne Part No.

C._ McDonnell Part No. _.3-5_?/_2P# Component Serial No.

_; Accumulated Acceptance Test Firing Time, seconds
I ÷ ,:A

.1
•" Pre-Test

I L • i

Throat Diameter, inches q-_

U A'._ ,

I * Thrust Fixture Dim. "A" I#)._ _7

" Thrust Fixture Dim. "K" ,, i/.7.5-0"

I * Misalisnment Thrust Fxu --. _'_

• Misalignment Thrust FxL 7P_- ,,

I * Misalignment Thrust Fyu " _
• Misalignment Thrust FyL . _ .0_

.(Refer to Figure ]3)

Post Test

,f

<1,ZI,_

/

"_,Z
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
ii

THRUST CHAb_ER ASSF_BLY - 85#

_|R_ST VEGTOR
,, , ., ,.,, ,

I iiiii I

NO. MAC, 52-5270!-27_ ,-
POSIT ( NAA .207510-21

-r_sT_, 2o751o-'i_E_T'2il'o'Fi_TL
I I

?.2.2.2.2 Propellant Samples
N , ii

Sample Date

Sample Batch Nunber

Sample Temperature, F
, . ,,=,

Sample Specific Gravi%y

Me% Mil Spec. Requirements

i

u:t_oc;n _:onomet_:
Tetroxide

/c..m-_,y

/_

i i

ii ii i

/_/eJ .,,

Hydrazine

g.Ic? & ;.:

. -:i- ,
'' ;_

y ._.,_T; :"_" _ ,

%'"<c_

/

_' , : , !

FORM 39 NEW

268
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.2.2,2.3

THRUST CHAH3ER ASSEMBLY - 85#

THRUST VECTOR

PART No.{MAC" 52-52701-275 ...NAA. 207510-21

Thrust Vector Test (reference paragraph 7.2.2.1)

Test Cell Location d_/--,3 _ _]/2_

Test Cell Number .., .3 _, },.,

Test Number , 0 _ &1

Test Date. _ _(_ -i0- G_

Firing Duration, sec

Accumulated Firing Time w sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in.Hg

Ambient Temperature, F

Environmental Pressure,.psla

Oxidizer Temperature, F

Fuel Temperature, F

m,m

Site

Data

Run 1 Run2"

...,./_....2-_

_'.ol _,_/

"2/

.Af_ .(__

Standard

Vacuum

Run I Ru_ 2

.

/

O O

70:0 70:O

70.0 70:0

FORM 60 -B-39 NEW 6-63

"- e
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COMPONENT NAME

NAME OF TEST.

,, , ,|1 , n ! im , I

DESIGN APPROVAL .TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THH_ST CHM_ER ASSENBLY
, , , ,i

THRUST VECTOR

m iii I i

Site
7.2.2.2.3 Data
(con_'d) .,

Run I Run 2

Fuel Inlet Pressurep psia _

Oxidizer Flowrate, ibs/seo ..___ .._"

Fuel Flowratep ibs/seo ,/0_

Mixture Ratio, O/F _
_in rh_st F, lbs .- _
Specific Impulse, sec. _

Lateral Thrust Fxl m Ibs _

! Lateral Thrust Fyy_ lbs _

Lateral Thrust Fxu , ibs _ _

Lateral Thrust Fyu, ibs

Thrust Vector Angle ( _ )

from TCA centerlin% degrees

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltagep Volts

i Oxidizer Valve Current, Amps.

Fuel Valve Current, Amps.

Start Time, Millisecond

, Shutdown Timep MAlliseooz_

L.
i,

.A_ ,,aE.

I

I
I

!
50 maximum '

I

125 maximum ,

_._.._._ (_._.s)

_.,_,.,,,,_-.', o_T,;__ _" =_ .............

/-/_.-_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CFJL_ER ASSE._]3LY- 85#

DAT DUTY CYCLE TO l&7 SECOh_S

52-52701-2?5

PART NO._rMAC . -_, _NAA 207_0-,_.,.
-ZOl c" _'_

TEST NO. N29?>lO@HEET >._.!OF 1/._._.=

7.2.3 DAT Duty Cycle to 147 Seconds - TCA#2

7.2.3.1 Test Procedure
.@

7.2.3.1._. Perform fuel and oxidizer propellant valve orifice removal
tper paragraph 6.9.

,,:._.'

7.2.3.1. "_' _ Install fuel and oxidizer propellant valve orifice adapter

" ;_(P/N 99-1C6726, P/N 99-1C6727) in the facility propellant feed
system. (See Figure 6)

7.2.3.1._,_i)_stall fuel and o._idizer valve metering orifice and retain_ug

I//_/_ring in the facility r:ountea orifice adapter.

7.2.3.1.4,_];_,}4_Adjust instrumehtation ranges per Table I and Note 5. i'

7.2.3.1_5 _, Perform DAT Duty Cycle Test per p,ara_raph__ 6.7 and Table_ II.

• _ The TCA shall demonstrate specification performance to 147
seconds. The firing test shall be terminated upon completion
of Pulse Number 8.

7.2.3.1 t '_'' Maintain pressure altitude and monitor TCA exterior wall

"_ temperatures until peak tempcrature !s reached• The zaxim_u
gallowable temperature shall not exceed ?00 F.

NOTE: Do not reduce altitude or remove the TCA from tk_

test stand. Pcrfo,_n thc procedures of paraErcph

7.2.4.1.1 thru 7.2.4.1.3 during TCA tcmperature
soakout period. Within 30 seconds aftGr soakout

period complete the procedures of paragrapl_
7.2.4.1.4 thru 7.2.4.1.10.

PREPARED BY: DATE

E. Adams /c,-jy C 4

CHECKED BY: DATE

, ",,.A '_ " ",._ / . . : I _ _._, /

APPROVED FOR NAA: DATE

FORM gOB-B-38 NEW 6-63

R-15019-2 /
L"tOV• _ . p, _/i . ..... ' --"_'_ ,

APPRQ_D F(XRMcDONNELL: j...-....-C,ATE

....._'_-__._
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A DIVISION OF NORTH AMERICAN AVIATION IfNC,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C_A_ER ASS_3LY - 85#

DAT DUTY CYCLE TO I_7 SECONDS

MAC 52-52701-275PART NO NAA 20"/510-21

TEST NO 207510"/O1 ..96.1^ 171_l-tt" P._.I __._. UI- _.

7.2.3.1.7.1.1

7.2.3.1.7.1.2

7.2.3.1.7.1.3

7.2.3.1.7.1._

7.2.3.1.7.1.5

Reduce Data per RAO 220-231.

The results of significant data shall include but not be

limited to the following:

Graphical presentation of temperature versus time for all

TCA thermocouple locations including soakout.

Graphical presentation of thrust versus time.

Graphical presentation of chamber pressure versus time.

Graphical presentation of oxidizer flowrate versus time.

Graphical presentation of fuel flowrate versus time.

PREPARED BY:

E. Ad_ma

CHECKED-BY:

I
DATEDATE I APPROVED FOR NAA: -

DATEI "" i jO.?-Uq
/t _- /41
/:.,_,.- c"_

FORM 608-B-38 NEW 6-63

272

'APPROVED FOR McDONNELL: .........fDATI_-

R-15019-2
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COMPONENT NAME

NAME OF TEST

7.2.3.2

?.2.3.2.1

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHamBER ASSEMBLY _ 85#

DAT DUTY CYCLE TO _-A7 _CO_Tq

52-52701-275r MAC
PART NO

"L NAA_.. 207510-2!

TEST NO. 207510-_sOH1EE_ 9__LVOF 171_

Test Data - TCA #2

g

g

g

t]

7.2.3.2.2 Propellant Samples

Sample Date

Sample Batch Number '._

Sample Temperature, F ._i_
%

Semple Specific Gravity

Met Mil Spec.Rcquirements (Yes or No)

PR[PARED BY DATE PERFORMED BY DATE

E. Adams , .,//_/_,//

_/",I,_-1,./..4_/..,-._....,_.
_o,, _ Q_o_ _,_-_.,6 63

WITNESSED FOR NAA DAI"_E

Nitrogen
Tetroxide

/, '/4_"

Monomethyl

Hydrazine

"11-I

_._
CERTIFIED FOR ,McDONNELL C¢

BY USAF

. . _

)

R-15019-2
273



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBI'_ ASS_<_LY -85#

NAME OF TEST DAT DUTY CYCLE TO IL7 SECONDS
II I

f MAC _2-_2701-275

, PART NO.tNAA"207510_21

TEST NO 207510-gbQ1HEET 98 OF 171
'1

7.2.3.2.3 Duty Cycle Test ( reference paragraph 7.2.3.1 )

Test Cell Location

Test Cell Number

Test Number

Test Date

.?'/ _ ,_,__.

O

il_ 7 _ _I

• #,_ . J

,,- _,_
,:._y

The fuel and oxidizer propellant valve orifices were removed from

the TCA per paragraph 6.9. __ yes/_; no )

The fuel and oxidizer propellant valve o_ic_ adapters were

installed in t_e facility feed system. _/_yes_ no)

''/_'L _r/j, --I

The fuel and oxidizer propellant v lye e .ring " :_ "1_., "
installed in the facility mounted orifice adapters. _ ( yes or n(

• F.>_,,,,<..<.._,.__.j

274 R-15019-2
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A" Oivlb,O_ Or _O_TH AM_CA_ a.vmAV,Or'_ l_.C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST C3W.<2,E..R .,_ o=" " "rv ,"<"

DAT DUTY C'..tC.'_''_ TO "_ ....]h }' S.",,_,O.'_,S
, • . ., , • •, ,,.

I

I

I

I

I

I

I0
g
n

g

COMPONENT NAME

NAME OF TEST

?.2.3.2.4

No.rMAC 52-52701-2'75PART
NAA 2q_-11.q-21

_,. -Z.OI , ,.,.
TEST NO. 20 7_I_ SHEET.CI.'."___._ZOFI_,_

Duty Cycle Test (reference paragraph_.2.3.1)
• , 4 ,} 4' "

Test Cell Location _t_ "_ '-"J ''_'

t¢_
Test Cell Number :[_ q_ /I( :"'." . '-";;"

TestN=be, /_#3

Test Date 11"- ?_ _ c[ .,: _,,;.

/

B R-15019-2

D

PP.EP_,RF...OBY OATE[PERFOR_RTIFIED FOR _',C,P-.,ONNFLL,_I

FORM 608-B-39 NEW 6-63 " 7 "' _.)-'

275



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TMROST CHAI,,BF;RASSEP33LY - 85#

NAME OF TEST DAT DUTY CYCLE TO 147 SECONDS

f" MAC 52-52701-275
PART NO. t NAA

20751_ _4.01TEST NO. '.'-'5 HEET__O F__

IL 5388-6250

Deviation Request:

It is hereby authorized to accept the following _eviations
from the RAT Specification 207510-401 for 85# TCA Unit 2:

• The TCA thrust (84 pounds) exceeded the specification

limit of 79 _4 pounds for all F_)C pulses.

@ The TCA mixture ratio (_R = 1.7) exceeded the

specification limit of 1.60 2.09 for all HLC pulses.

The high values of thrust and _i/R were a result of a

smaller TCA orifice pressure drop (2k P) during the
MDC.

For the MDC and subsequent Burst Pressure Test the TCA
orifices were removed from the thrust chamber and

installed in the test facility. During the _C the

orifice AP's, particularly the oxidizer orifice, were

smaller than they had been during the Hot Fire Acceptance

and the RAT ThrustVector Tests.

._./ James D'.' _,av_ogen_7 _

MAC Engineering

An analysis of the data has disclosed that the change in

thrust and M/R, from the Acceptance and DAT Thrust Vector

tests to the DAT _C, can be accounted for by the decrease

in TCA orifice AP, and that the recorded test data is
correct•

Gemini DAT-RAT Unit

FORM 6OU-B-37 NEW 6-63

276
R-15019-2
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A OIVIIIION 0 lr NOIqTH AM[flIICAN AVIATION, iN_

4P%_ a ''" ""

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

?.2.3.2.h.1

THRUST CIL_LR ASSE_LY -" 85#

DAT DUTY CYCLE TO I_TJ SECONDS

Pluse No. 1-111 seconds on-time

followed by 160 seconds off-tlme

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psla

Environmental Temperature, F

Oxidlzer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psla

r MAC 52-52701-275
PART NCk_" " " 2'_l 5 1 0--21

i

_ J 1 ....
TEST NO2075 1 o-_OHEE_)_L.2_F 1_7_1

Site Standard .
Data Vacuum

Oxidizer Flowrate, ibs/sec

Fuel Flowrate, lbs/sec

Mixture Ratio, O/F

Main Thrust, • s.

Specific Impulse, sec.

Electrical Power, %'atts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Asps

Fuel Valve Current, Asps.

Start Time, Millisec.

PREPAREOBY

2._ /t 7 / 1.60 _--/-0.09

a_.,¢'
>.__g_
_.7_,.E
Zaf.
..L___.,_

50 max.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

'r'rLR.USTCHA.I,_,..._ASSEMBLY- 85//COMPONENT NAME

DAT DUTY CYCLE TO 147 SECONDSNAME OF TEST

7.2.3.2.4.2 Pluse No. 2- 10 seconds on-tlme

followed by I.0 seconds off-time

Fir Lug Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

oxidizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psi&

Fuel Inlet Pressure, psla

Chamber Pressure, psia

Oxidizer Flowrate, Ibs/sec

Fuel Flowrate, lbs/sec

Mixture Ratio, O/F

F_in Thrust, ]bs.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Milllsec.

PART NO.{ MAC 52-52701-275NAA,2075 ] 0-21

• o_4O_ -TEST NO 2075 1 SHEET.__OF 1_,._

Site Standard

Data Vacuum

• .. .

_o._ngraded at e_gervals |

. _eclassifie_ yearm

..C_

E Z_

o_"

.AT.Z

, _, 75"

,A.Y.f

0

70.00

70.00

28 5.00

28"/.00

,/E'_(-

t/_-_

/o7_ _.60_.09

fz,,/o 2.,, 79.0 +4.0

:_ 93 (280) mira.

50 max.
_ PE, RFOR¼EO BY i_TE L

WITNE$,SF..,.D FOR NA&'-"-- OATETC_=_i'IFIEDFOR'McDONNELL DATET

_. Aaams 9/y. " / " _ . "' ._

•.,8 R-15019-2
_H/$_..ATERIAL Cr)NTAINS 'NFO;'MAT'ON Ar-FcCT'_,

M_: m_lm_2NAt ,_._FENSE _ U_'I:T_O ST,;. L _-

• llTI.c 18 U.S.("_ll_S 793 At',l.:'l ??z _¢''_A_,'_"

ANY M_jii_ TO AN UN-'_I_I_IZ£D pc&SON; i;
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TES'I,,

7.P.3.2.4. 3

THRUST C}U_J_"_kRASSF_BLY _ 85#

DAT DUTY OYCL_ TO 147 SECONDS

MAC. 52-52701-27 ;5, PART NO. NAA,2075.1 0-21

TEST NO2075 1 ,..Lj=O1 10_OF 171""SHEET_ _

Plu_e No. 6-I .O seconds on-time

followed by I.O seconds off-tlme

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

Oxldizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psla

Cha_er Pressure, psia

Oxidizer Flowrate, lbs/sec

Fuel Flowrate, lbs/sec

_Ixtdre Ratio, O/F

Main Thrust, • s.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Millisec.

PREP,_R_BY _EE_oA'mlwrr.[ss___ FOR_A
I .. o !

I ' "'- L_Y',*-_E. Adams ) --/'9"- _-- _,- .
e

_'ORM_---_-_-39 N[W 6-63
R-15019-2

• ../ _;R_IL,_-_ " ".... '" " ' "

_.]-_._-_ _._ _- _'o_ " 'v'..,, ,, , ,...,,_,,, ,, ,,.-
= ,. o

/ _'-, .... .,



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

T:,-_UST C}_,_'_, ASSEMBLY-'85#COMPONENT NAME

DAT DUTY CYCLE TO 147 SECONDS
NAME OF TEST

7.2.3.2.4.4 Pluse No. 8-0.5 seconds on-time

followed by 0.5 seconds off-time

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

Oxidizer Temperature, F

Fuel Temperature, F

Oxldizer Inlet Pressure, psia

Fuel Inlet Pressure' psia

Cha_er Pressure, psia

Oxidizer Flowrate, ibs/sec

Fuel Flowrate, ibs/sec

_ixture Ratio, O/F

Main Thrust, ]bs.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizcr Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Millisec.

MAC 52-52701-273NO.NAA2 510-=1
TEST NO.20751 O-.AO1 "SHEET 1.__OF 171

Site

Data

Standard .
Vacuum

FORM 6o_--_-39 NEW6.-63

1 T_¢

FOR McDONNELL

28O

..I t;R(
c_'re, dcd at 3

Aeclassifie_ vvl_ll'iiJLl_l I IFIL-

• . . ..

"A ""

THIS M_ C(")._TA,NS IN.-Or'MAT!O,'q _T'_r'_

tH_ N^T,O__nSE O___.'_,_.i !J
W!THIN THe.: s"r .'..":,.L_,-'-.E !_v_, S

• "rmr: ,_ u__."_ _:_'_'sl
MISSION 0__ CO:<T-_;TS '¢_I

PRO'I_ITF.D i_Y LAW. J_
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DESIGN APPROk._L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

f MAC 52,52701-275
COMPONENT NAME _._F.R _a.SSFJ_I_.-85# PART NO. L NAA 207510--2i

NAME OF TEST BURS T _IiF_.,SSU_ TEST N0.207510- S_I_OI!T_OF_

, , , , ,, , , , , ,,, ,, •

IL 4388-5409

Deviation Request:

The Burst pressure Test data of paragraph 7.2.L.2

on page 103 will be completed when data is available.

Proceed with Wt. Determination of paragraph 6.6 and

7.2.h.2.3.

Recopied from original request dated 12, November 1964.

dames D. Mavreen:_/ .
MAC Engineering

/_-- 3- 6y--

E. Adams
Gemini DAT-RAT Unit

FORM OO_IIB-37 NEW 6-63

R-15019-2
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A OIVOE,,,ON O_ NOI'eT ''1 '_MI_,CA_ ,,,,V,,e.V,O_',_ ,NC

DESIGN APPROVAL TEST OF COMPO;<ENTS

FOR THE ORBIT ATTITUDE AND '<^_,_"......,._._cuv__,_SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C}'_BER "_e_'_'r

BURST _"_,-,,o,.,'rT.-,_

nO r:2,'Tt",'_ "_,7¢
PZ.RT NO. MAC, -"'--' ........... .,'9C/7'-'I .'_ 9"

NAA ....... --'-"

TEST NO. - ....,-.......

Reference: F_C SCD 52-52701, P_vision F, paragraph 6.3.1.3.2.2

7.2.4 Burst Pressure - TCA ii"2

_.l _) Test Procedure

7.2.4.1._Open the oxidizer and fuel facility by-pass valves. See F_oulu 6

7.2._.1._,_91ose.,. the f_o_lity prooen.-_, valvo_. S_emZure 6.

7.2.4.1.3_'_,_ Adjust the test facility prooe!lant ta._2<oressures to 750 "0o_ _ ....

: #he parameters to be recordea dur_n[ _ne f__in_ t_ou _.. _.....

bustion c_mmber exterior wall temperature, facility pro_)cl T,nt

.a tank pressures, TCA inlet pressures, a_d cha__, p_s_ure.

7.2.4.1._• Activate instrumentation.

7.2.4.1._ @Open the TCA propellant valves
• 5/

7.2.4.1.6 _ _!ithin one second after TGA u-oue]lant _lve_> - .- . - . _ openkqg, open the
facility propellant valves sLmultaneously. "

7.2.4.1.7_:...) Fire the TCA for three seconds following facility ...... _'_^---

valve opening. The e_ test shall be ter._r--otea by c_, _

_ the TCA propellantvalves.

7.2.4.1._-_i )The TCA shall demonstrata operation without cata_troohic cl_ber

_. failure as defined in Table iI, not_ 4.

'2-4.l._J_?_Perfo= deconta_-_nztion per p_ra_raph 6._.

7.2.4.1.10.._erform _eight determi.'_tion per paragrr-.ph 6.6.

PREPARED BY: DATE i

J.A. GanEer /
i_ - D_,TF.I
'• -x#!
F6"RM608-B-38 NEW 6-63

282

APPROVED FOR. NAA: DATE i,-,P,-',_OV_D,_R _,.,.OO._X,.,..L.j._..

i ,_.__ ._ ....... __

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC, 52-52701-,,,75PART NO. NAA 20751 "-21
401

TEST NO 207510-SHEET_OF_

i

I

i

!!
I

ii

!
le

IL 5988-6251

Leviation Request :

It is hereby authorized to accept d:e follo'_Jng cev_:_bion

from the iAI Speciijcn%ion 207510-431 for gSff TCA Unit If2.

The _-_ 'inlet pressure [IGR did not record %he re,Lure

during the Burst Pressure Tes . Howev. r, a v31ue for tLe

Burst Pressure Test Inlet Pressure h-s ueen c:_Icuht_d

at .710 psia.

John A. G;n_!_r " '
Ger_ini DAT-FtAT Unit

g
g

g
H

FORM 60_-B-II37 NEW 6-6 3

_-15019-2
283
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.2.6.2

-h.2.1

7.2 J4°2.2

THRUST CHAMBER ASSEMBLY - 85#

BURST PRESSURE

f MAC 52-5"2701-275

P_T_INAA 207510-21
TEST_ 207_Io-_O_ET10.bF

Test Data - TCA _2 '

Component Identification

Component Name _" _/ 7"C A

McDonnell Part No." ..5.._-.5-,_70/-.2 7.S"

Rocketdyne Part No. t=20 _.S'/(9 -_/

Component Serial No. _05 /.2 £D_

Site Data

Facility oxidizer tank pressure (psig) _(750_0)

Facility fuel tank pressure (ps_g) 749 (750__0)'

Oxidizer inlet pressure (psia)

Fuel inlet pressure (psia)

Combustion chamber pressure (psia)

Combustionc_berexterlor_antempe_ture7._+*_00Fmax)
(maximum during firing)

171

I I

PR_,PIIRIII IV _I FIII'IFII_tlI IV MTI

E. Adams, / ,/d&,'.L_."'

roR_608-B-39_EW&-63
28_

I I I II

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

?.2.4.2.3

THRUST CHA_ER ASSE),_LY - 85#

BURST PIIESSU}-_

NO'rt MAC 52-52701-275PART
NA A ,_'_75_O-_1

-401 I 0'_ I _'1
TEST NO 2C;7_10 SHEET_" .... ur "

Weight Determination Test (reference paragraph 6.6)

All protective closures were r_moved from the TCA.

._£'_ (Yes or No)

The TCA dry weight was _,]0 pounds.

(Record tothe nearest one-hnndredth pound).

Inspection Remarks

PREPARED BY DATE I

E. Adams / I

PERFORMED BY DATE DATEICERTIF.IEDFOR McDONNELL DATEI
I _.¢t4_t" _ //i"/
!Y/v.,,...l'__"/_r/tv

I '/:' I,/,,, _>

m_
//-,J-_ 9"

FORM 608-B-39 NEW 6-63

R-15019-2
285
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Re C_T _TDY I_ E

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_R ASSEMBLY - 85#

DISASSEMBLY AND INSPECTION

MAC,. 52-5270]-275PART NO. NAA 207510-21

• /4U.I.TEST NO207, qlO" SHEET 105 OF" 171

Reference: MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

!.5 Disassembly and Inspection

7.2.5.1 Test Procedure

7.2.5.] .i Prior to sectioning the TCA perform a visual inspection and

record the post test condition of the TCA.

7.2.5.1.2 Cut the propellantvalve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure 7. All cutting shall be done by saw.

7.2.5.1.3 Separate the propellant valves from the mounting bracket.

7.2.5.1./, Section the TCA by cutting along line C-D-E as depicted in

Figure i_.

7.2.5.] .5 Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incompatability, corrosion,
broken parts and impending failure.

7.2.5.1.6 After test completion identify the sectioned TCA and detailed

parts and package and store for reference (except for propellan

valves ).

7.2.5.1.7 Machine, on the oxidizer propellant valve, the seat assembly

to spacer weld to loosen the seat. 0nly the minimum amount

of material to accomplish this shall be removed. The seat

assembly P/N 407661 (Fuel Seat Assembly P/N 407660) shall
not be removed at this time.

7.2.5.1.8 Machine the filter assembly to solenoid weld to loosen the

filter. 0nly the minim_namount of material to accomplish

fORM6_-8-B8 NEW6-63

Rev. C__A__,_,_ _, Date //A_!_ " R-15019-2

2s6 _ l _' ' - " "-
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF •TEST

THRUST C_MBER ASSZt,_LY - 85#

DISASSEt_BLY AND INSPECTION

MAC. 52-52701.275PARTNO. N_,_ 20751.O-21
TEST NO.20?_IO-_sOH]EET_F 171

(ooat 'd)

7.2.5.1.9

7.2.5.1.10

7.2.5.].I1

7.2.5.1.12

7.2.5.1.13

7.2.5.1.IA

this shall be removed. The filter assembly P_ 5-28139-TI
shall not be removed at this time.

Remove, bag and identify the seat assembly.

Remove, bag and identify the armature F/N 407564.

Removep bag and identify the spring P/N 406816.

Remove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat V.2.5.1.7 thru 7_ .5.1.13 for the fuel propellant valve.

NOTE: Only authorized •personnel shall have access to stored
TAT hardware.

PREPARED BY: DATE

R. Cole

CHECKED BY: DATE

FORM 608-B-38 NEW 6-63

R-15019-2 C/. D._ev.

/##_ e"_vJI"V _ _¢v" -'i I- ( __,.hq-I --'DATE !_'A D FOR McDONNELL:

APPROVED FOR NAA:

287
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DESIGN APPROVAl. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

4

COMPONENT NAME

NAME OF TEST
I

THRUST CHM_BER ASSEmbLY

DISASSEmbLY AND Iq_SPECTION

NO.[" MAC 52-5270]-275PART l NAA 2C7T C--:_!
2075"0-1 '_ 106 171TEST NO. - _3-_EET__OF__

7.2.5.2 Post Test Inspection Data - TCA

(9D)2.5.2.1 Co_rponent Identification

Component Name TCA

McDonnell Part No. _5 Z-52 70- 2:7_

Rocketd]me Part No. . J'O7_'/O - _ i

7.2.5.2.2

Component Serial No.

Preliminar_r Inspection

_/D<I -" " '(-,,.(".._)_,, --

( Reference paragraph 7.2.5.1.1

7.2.5.2.3

The TCA was visually inspected prior to sectioning and the TCA

condition was as follows: V,I_VE /1_'. _ , LG/,-f, _._ ,._r av_F:,,;_,_ ¢
Y ""A,

,¢I/IY*f_ Yl.¢l,',f- /t,,./,= 14 /_"_:d/O/.;//- C)E _d_; _./t,,', ,_=/_ cY/-,'_,.J _"'//_x.£..

_/Y:_f //7 (:r/7 l.'-,/j Of '_H//,,(t:,: /_ tT_./.'_L:/, /)_/._;d_£- ,_ Mf_,,i/-.i/A,/ti(J k,_i

£ _.i] t.L'.,_.,Ci

The TCA was

The results

and Inspection ( Reference paragraph 7.2.5.1.3 )

sectioned along line C-D-E and visually inspected.

of the inspection were as follows:

PREPARED BY

T. Kniffin

DATE
i

PERFORMED BY

b" _%'1_.,.,'_ -i ,

O_TEwrrNESSEDFORNAA " _T_
)_,:,4 ,'.._.,:_ _ (::. ,,-_-

L

FORM 6o8-s-39 N-EW &-63 ........

288 _-15o19-_
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IlO ClI[ ET DYrlll E
A OeVIIION Off I_OATI*4 AMI[mlCAN AVIATION, IN(:

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CH_tB_a ASSTHBL¥ - 85//

NAME OF TEST DISASSFMBLY AND !NSPF£TION
I I J I II

PARTNa[MAc 52-_270:27_
L_O1

TEST NO207510- SHEE_OF _71
III I I

7.2.5.7.& " D1oaooembl_of Propellant V_vee (Reference Paragraphs 7.2•5.1.7
%hru 7.2;5.1.13. ),

The propellant valves were dlBassembled and all parts called
tot were b_gged and identified _/f S- .... (yes or no).

/Y_ _/<'//V',<_/,/r s"

i| i ii | t

, i --,

t

¶.

PREPAREDBY 0ATE PERFORMED BY OATEWffNESSEOFORNAA DATE CF_E'TIrFI.ED_FOvI___k_OO_NF-,.L_5,_,

" / ./, "'" ..... /... _.._, ' ...-
D. Cole ,, .,_ /. ' f-_'X //_'. I{_'L:'_ ,/v,.,.#_/_/;_/_,./<';_ERFILEDBY USAF DA:

....... . .................... "'"" t::_'_- ," _" "

FORM _:)8-B-39#/.'_,._.,,._L--"W_63 ,,_ , . ' _2 "
289

I%-15019-2
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

Serial No- 70-_7_"._

Dwg. No..._'_-y'_')O "_ 2 /

Model "5_ _" ?"

Ent'd
DCP By &
No. Date

ACTION
TAKEN

l--

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
& man & &

_"_. _ "_ Date Date Date
F ±

PARTNO.,_"__/0:..2Z ..X/_.._f/O_20"?___.R-___. 02 _'

PART NO.

" - "_9 4_,_ _;,_

_6,_.4._Z '_ "_" (_'_-_ '

INSPI COMPLETE S.S. _".

DATE _ 1 o'e4 INSP ---_
ID I elII _ I I

ACTION
TAKEN

@

ACTION
TAKEN

PARTNO._.o5;;;'/,_-"_I
, r

I i I I I I I i I J

PART NO.

! I I I a

. _._,_,._)

ACTION

TAKEN

In=p. Complete at C.T.C,.._

PART NO. _b'/PT_ _-_/P/p. pE/_ "7' 3, CI ' Z ,_ , I

p_ n,_' _._ ._,_._.

!

_o_.9-=
• " IC" -Tr I---"

. .. __I
/\ v

ACTION
TAKE:N

290
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEtUSE INK

Serial No. ,;"" "-;" %377':;

"9.''- 7 "'o 9I
Dw 9. No: '- "_ , t__ "" .

Model "'_':- "

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLE/,RE_BY
DCP
No.

:Ent'd

By &
Date

lnsp.
&

Date

l)

I

I

I

t"

ACTION
TAKEN

ACTION
TAKEN

/, f "

@

I

ACTION '

TAKEN

°

ACTION
TAKEN

PART NO.

_-15019-2 -

ACTION
TAKEN

FormR25-U Roy.12-57

!.... -72_1 --__
_ . _ . ..
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INSPECTION DISCREPANCY 'AND CORRECTION RECORD

MAKE E_iTRY CLEAR AND CONCISE, USE INK

iEnt'd
DCP By &
No. Date

I

DESCRIPTION OF DISCREPANCY AND ACTION TAKEI'_

.__AJ/--_

ACTION
TAKEN

PART NO. _'_A_ _ _

/

PART NO.

ACTION
T_,KEN

I I im

i
i

PART NO.

JI I J I J J J J J I J I

I I m w I _ i

I. ACTION
TAKEN

PART NO.

I
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ROCKETDYNE
A DIVISION OW NOMTH AM_MtICAN AVIATION INC

DESIGN APPRCNAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

_ __. f MAC 52-52701-275
THRUST C_R ASSEMBLY - 85# ,PART NO. t NAA 207510-21

EN'FIRON]_NT AND SERVICE LIFE TESTSTEST NO. 207_IO-,s4OE1E'r]_--_,,_F 171

f ,,

Reference:

7.3

MAC SCD 52152701, Revision F, Figure 12

Thrust Chamber Assembly No. 3

This subsection specifies the tests Which are to be performed

on Thrust Chamber Assembly No. 3.

PREPARED BY: p/ DATE

_..Ad_=_4/,5/_
/-

CHECKED BY:_ DATE
.4 f / , /"

FORM 608-B-38 NEW 6-63

R_15019 -2

APPROVED FOR NAA:
DATE A'_ZID FOR McDONNELL: _I)ATE

W-Igq oI _._

295



I_OCK ETBYP_ E
A OIVIIION OI f N_mTI-q AMllIIICAN AVIATION. tNC

DESIGN APPROVAL TESTOF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

PHE-TEST INSPECTION

MAC 52,.52701-275PART NO. NAA 207510-21

TEST NO. 20?_10-_0H1EETI__F 171

_ference=

7.3.1

7.3.1.1.1

7.3.1.1.2

?.3.1.1.3

MAC SCD 52-52701, Revision F, Paragraph 6.2.2.1

.Pre-Test Inspection - TCA #3

Test Procedure

Verify that the TcA is of the proper configurationp

that it has been properly packaged and that it contains

no defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

acceptance tests of RA0220-348. Only those TCA's meeting

the above requirements shall be accepted for DAT.

Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves per RA0607-009.

Perform Weight Determination per paragraph 6.6.

PREPARED BY: _ ,,4f/ D_7_E. Adams

CHECKED BY: / DATE

FORM 608-B-38 NEW 6-63

296

APPROVED FOR NAA:

/_. +'i_.,'d "<..'t3)

DATE

r... 1/,.f f/ -'_'_"-- ._._

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSE_LY - 85#

_TEST INSFECTION

rMAC 52-52701-275

PART NC_tNAA 20_ ]O-?l

TEST NO 207_IO-_HEEI 10__9OF17!,

7.3.1.2.2.2

7.3.1.2.2.3

Test Data - TCA #3

Component Identification

Component Name TCA Oxidizer Fuel

• _)Va ive Va ive

McDonnell Part No. _-5_01- 87_ _ _'_.'__L

Rocketdyne Part No. Z_;?_-zE)Z]"a_-0Z3,Z,] r_._.. ,_C_7..

Component Serial No.4.05"" 5A'. _,:.c/ _.,,._..:;

Inspection (reference par_l_z'aph 7.3.1._

_.,i ,
,'%L1

C,_c"

/

The TCA was inspected to insure that it was of the proper

configuration, that it had been properly packaged and that

it contained no defects such as broken parts, corrosion,

damage or deterioration. Also, the TCA records were inspected

and it was verified that the TCA had passed the acceptance

tests of RA0220-348. _ _ or No)

• _ _ I_o_ZZ,ntv,l_ein1_t_a_p__.__n,=nedonth,
pellant valves per paragraph 7.3.1.1.2. y65 (_'-DPr°-orNo)

_V__-,'_--'
Inspection Remarks . "--'[ _/_

i, ,

PREPARED.B_ I_ATE PERFORMEDBY DATE'

_,_,_,_,_ , ,,_,
E. [,c_ , iv'r

I
FORM 608-'B-39NEW 6-63-

WITNESSEDFORNAA DATEIcERTIFIEDEO_RMcOOb_t',FLLD.,_TE

.. _S._/. iO,"iv,:v ,_ / E.RIK,CS_
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A OtVlIION Ol r NOmYld AI, AEMICAN AVI&YION, lINe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEmbLY - 85#

PRE-TEST INSPECTION

NO F MAC 52-52701-275PART t NAA 207510-21

TESTNO.207510-_S_EETZO_!9OFZ7___1

?.3.1.2.2

Test Data- X'CA#3

Componer¢ Identifloati0n

Component Name

McDonnell Part No.

Rocketdyne Part No.

Component Serial No.

TCA Oxidizer

Valve .

,.._,,,7".-/c7 ._,;

4_ : _:; 7,1

Ii u)

,, . _jl

Fuel

Valve

A

CERTIFIED FQR McDONNELL DATE

VERIFIED BY USAF DATE

,, , I

Inspection (reference paragraph 7.3.1.1)

'/.3.1.2.2.1

7.3.1.2.2.2

'7.3.1.2.2.3

The TCA was inspected to insure that it was of the proper

configuration, that it had been properly packaged and that

it contained no defects such as broken parts, corrosion,

damage or deterioration. Also the TCA records were inspected

and it was verified that the_d passed the acceptance

tests of RAO220-3Z_ _ _r no_:;.)'"/.,/_ _'_

Propellant valve inlet adapters were installed per Figure 11

_t_a propel_nt, valves per paragraph '7.3.1.1.2

Propellant valve inlet adapters were _gtated pe_igure lib
after thrust vector tests )IgS _or no)._,L •

Inspection Remarks : _/O A_ _- /c//Z/'_ _ _8_

PREPARED BY DATE PERFORMED BY BATE

/o-6- _,_
E. Adams _.:' .'_,./(O///Z

"_L. ¢_(

FORM 608-B-39 NEW 6-63

WffNESSED FOR NAA DATE

R-15019-2
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ROCK ETD¥ 1"_ E
A DIVI.*ON OW NOAT.-_ AME_I*CAN AVIAT'OJ"_ INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAM E OF T EST

7.3.1.2.3

THRUST CHamBER ASSEmbLY - 85#

PRE-TEST INS_CTION

PART NO _'MAC' 52-527@i-275
'L NAA 207510-21

TEST NO. 207_lO-%CHIEETI10__OF. 171

Weight Determination Test (reference paragraph 6.6)

All pro_A_ive closures were removed from the TCA.

. y_ E..._;,(Yesor No)

•The TCA dry weight was _" 't 'Y _ounds.

(Record to the nearest one-hundredth pound).
L

Inspection Remarks

,t4, ,, ,_"_

I

PREPARED BY DATE PERFORMED BY .

4hs/a
E. Adams _ Z _

FORM 608-B-39 NEW 6-63

DATE WITNESSED FORNAA' DATE

_:,_ -_..:
I. _. ,.

',_..

R-15o19-2 299



DESIGN ,-,.1'_o,'A,,,,., ,,.,v.--.- TEST OF CO;'LPONENTS

FOR THE ORBIT ATTITUDE • AND ;LANEUVER SYSTE_v.

TLPJCST \: .'-C:C:',

, .;.,-,,., 59-_.°70_-275

F;.RT i,.O "L 207510-2!N2&,

TEST NO. 2C?510-SIILIO_ET1110F171

;_fercnce: :.ZG SCD 52-52701, Revision F, Paragraph 6.3.!.3.2.2

': "'.2z e_ Thrust Vector - TCA #3

o I Test Procedure

7.7.2.1.1 k_L,_/_/Perform thrust vector, fi'_ir,_.._ test .De"--,_a.._._:_o_'.............A _ v__,,_two
/cY0.25 second pulses without oscillograph instr,:::s:.=ation

followed by tile 2.75 second duration tests to de_e_nmlne the

direction of the thrust vector with respect to the TCA longl-

tudirzl aa-is. The off t',me between each firing shall be three

(3.0) seconds. The .TCA shall demonstrate soecification per-

fo_ance for the two steady state test firings.

? .3.2.1.2 Reduce data per RAO 220-231 and SEN 4388-4041.

_RE_A_O_Y: o=E IAPPRov_oFoR_AA: DATE
3". Can, er ,9/// 7/'.< <Z ! .#, /.r -

CHZrK_-d),BY: . DATE I ,-i',/ ', " " :

..: . . .,:;,., ,., ,.<-.. .. . !
FORM 608-B-38 NEW O-O 3

300 R-15019-2
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DESIGN APPROVAL TEST OF CO_4PONENTS

FOR TF.E ORP_IT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NA_,:E

NAME OF TEST, THRUST VZCTOR

:7.3.2.2 - Test ThL_ -taCt, _"3

17.3 2 2.1 Compone_ Identification? • •

52-527CI-275THRUST n;:"_'_ ' o=
_--,"_,_ :.So,",_3LY - 85# PART NO[ MAC'

"LNAA 207510-21

TEST _. 12075&o-ZsOH_ET 1120F 17_I.

Rocketdyne Pa,_ No. _2_/0 - 2 (

_cDonnell Pa_ No._fJ_omponent Serial NO ' i I _ _ _ Zf

Accumulated Accoptance Test Firing Time, seconds

Throah Diazeter, inches

(Average of four measurezer_s)

Nozzle Exit Diameter, inches

* Thrust FLxture Dim. "A"

* T_hrust _" _Ix_ure Dim. "K"

I

Pre-Test Post Test J

%

* Misa!igr_ent Thrust Fxu

* Nisaligmment Thrust FxL

* Misali_r_ent Thrust Fy u

Misalignment Thrust FyL

*(Refer to Figure 13)

r S

R-15019-2 301



DESIGN APPROVAL T_ST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVERSYSTEM

CGM ONENT NAME ......... _,.L-:.._a

NA.Mc OF TEST TIIP,UST, VECTO_

I

7.3.2.2.2 Propellant Samo!es

PART NO#_4AC 52-52701-275
"L NAA,, 2C'7510-21

q t.1 --/, L).L
TEST NO.-07.,_0 SHE.ETt13 OF171

S2a_,pleDate

Sample Batch Number

Sample Temperature, F

Sample Specific Gravity

Met Mil Spec. Requirements

Nitrogcn i

Tetroxidc i

,li "; !: : </o

_,_ ,,._,a_t__.__._
o= n_) g'q c,g(y_
, , _I 7 _

Monomethyl

Hydraz&ne

I

10-8"--C?

71 °

PREPARED BY DATEIPERFORMED BY. Oa,TEIvJrrNESSEDFOR NAA m, I_TEICERTIFI_DFORMcI_ONN_LI. _ "

FORM _^° _ .^ouo-o-jy NEW 6-6 3

302 R-15019-2

U

g

G

II

I

I

I

I

I

I

I

I

fl

II



I_OCKETDYXE
A DIVISION OI r NO_TI-4 AMIEIIIICAN AVIATIOr'_ I_C
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DESIGN APPRO_-,_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C,tAKBE_ ASSE_,IBLY - 85#

THRUST VECTOR
PART NO. i NAA L 0 bT_iO-21

TEST NO.207510 SHEET__OF__

IL 5388-6252

Deviation Request:

It is hereby authorized to accept the following oeviations from

the DAT Specification 207510-401 for 85 ib TCA Unit No. 3.

i. The steady state NTO inlet pressure (32i.2 Fsia) exceeded

the specification limit of 285 Z lo psia.

2. The steady state _H inlet pres,ure (316.7 psia) exceeded

the specification limit of 287 ! iO psia.

3. The TCA thrust (85.2 pounds) exceeGea the s_ecificaticn

limit of 79 Z A pounds.

The "out-of-specification" parameters are a result of e>:ces:;ively

high facility tank pressures which _,ere basec on errcnecus ."acili::,

blowdowns obtained prior to the hot-fire test.

No difficulty was experiencec wi_i_ the test Farameters curing the

IB|,iadjustments from "site data" to "standard data".

R. L. Free

MAC Resident

Engineering Rep.

_:"" ,John A. Ganger

Gemini bAT Unit

FORM 60_5-B-37 NEW 6-63

_-15019-2 303



]t::_ O C E_I£..]EE "]_ D 'N_'- r'_,t lEE
A {_llVlblON OF NO;,l'fl"l 'Am.41_IIICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS ©
FOR.THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
= ....

?.3.2,2,3

THRUST "'_'-'_ ..... -b_,.'J-'-,, ,.S_z;,_"3LY 85#

THRUST "_"'mnn

I ,,,

TEST NO. 207510-1%1E ".1.1_----OF17/_

Thrust Vector Test (reference paragraph 7.3.2.1)

Test Cell Location . ('-/:Z JJ_-_.. 5 '_

Test Cell Number 3qL

Test Number

Test Date

,Firing Duration, sec

Acc_mlated Firing Time, sec

.... Slice Nlu_b er

_..,_e o2 Data Slice

°v_ v

I Am.bien_ Pressure, :_,_ Hg
!
._JnbientTemperature, F

Environmental Pressure, psia

[

iOxidizer Temperature, F
r
!Fuel _ " Femperature,

i

Site

Data

Run i Run 2 [

__&,Z_LZ.]

__zT_.a_Z/__
_Z_ _,2_

,3_ J..2_

!

. o,.el__,.(2Z,_

!--

Stamdard

Vacuum

Run I Run 2

0 0

70_0 70.0

70.0 70_0

PREPARED I_Y , DATE i

_i W_.:I''
E. Adams

PERFORMED BY DATE

x._-4..
1-2.f_E_E_-

FORM 608-8-39 NEW 6-63

3o_,

I

CERTJ.EIED FOR McDONNELL DATE

R-13019-2
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• HOCK ET DYI'%i E
• OIVISION OF NOIIYH_dlII,4IMICAN AVIATION INC

......... _,, • II

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME
TH_3ST CHAMBER ASSEF_LY

THRUST VECTOR
NAME OF TEST ........

ill I I III illll I I

Oxidizer Imle_ Pressure, psla'-

Fuel Inlet Pressurt, psia

Oxidizer Flowrate, ibs/see

Fuel Flowrate; ibs/seo

Mixture Ratio , O/F

Main Thrust Fz ibs

Specific Impulse, sec.

Lateral Thrust Fxl m ibs

lateral Thrust Fyl_ ibs

Lateral Thrust Fxu , ibs

Lateral Thrust Fyu, ibs

Thrust Vector Angle ( # )

from TCA centerlin_ degrees

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltagep Volts

Oxidizer Valve Current, Amps.

Fuel Valve current, Amps.

Start Time, Millisecond

Shutdown Time _ Mil/_second

,, ,= , ,,

i

L

Site

Data
L

Run i Run 2

-_ -_J=15

-_JJD=._

.EL_
J,,

f',_EPAR_SY '" OATelPERFORME:OS_" O_TE"__i
I-_'- L4.

/- 1,7-Z _ i._ "

ror_ 608-B-37 N_W6-63

r

I
I
I

I
I

I

• - MAC 52-52701-275

PART NO.{ NAA" ' 207_10"21

TEST NO, 207510-_O_IEETII-__5OF 171
I"- I

Si_n_ar_
Vacuum

, i

Run 1 Run 2
• i , nl

28.5 ' 285

287 287-

1.60 +0.09
_m

79. ±4.0

280 minimu_

I

(_._o.5)

50 maximum

125 maximum

CF.RTIFIEI) FOR" lttcDONNELL i_TI

..

:o_,_,_ 305



A O0vlf,.iO_ Or _O_TI.-4 AM_:R_CA_ AVlAYIO_ tg"G

COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL TES.T OF COMF<DNENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

•H:_._ST t._o_,.m_v 85..'-"

DAT DUTY CYCLE TO 270 SECO:_S

MAC- 52-52701-2?5PART NO. NA,-% 207510-2!
-- .r,']

TESTNO 207)10[._:ETll_!OF17___L._

Reference: _C SCD 52-52701, R_vision F, Paragraph 6.3.1.3.2.2

DAT Duty Cycle. to 270 Seconds - TCA #3

_.l Test Procedure

?.3._._ _Pcrform DAT Duty Cycle _ Test per paragraoh 6.7 and Table II.

The TC_& shall be fired for a duration of 270 seconds minimum

without catastrophic failure. Catastrophic failure is defined in
Table II, Note 4.

_ _ _ 7_,rf._, --
•3._.i.2 j_6jPerform decontamirmtlon per paragraph 6.8•

7.3.3.1.3 Reduce data per RAO 220-231.

?.3.3.1.3.1 The results of significant data s_mll include but not be limited

to the following:

7.3.3.1.3 1.1Graphical presentations of temperature versus time for all TCA

thermocouple locations.

7._.3.1.3.12 Graphical presentation of thrust versus time.

7.3.3.1.313 Graphical presentation of chamber pressure versus time.

7.3.3.1.3_ Graphical presentation of oxidizer f!owrate versus t_me.

7.3.3.1.3.15 Graphical presentation of fuel flowrate versus time.

Perform weight determination per paragraph 6.6.

PREPARED BY: DATE iAPPROVI_D FOR NAA: . DATE.

CH.--cK_,,;,,_'_'Y: . .o_. I ..,"/ .'.__"" " c[--I?-o_/;-,',.-,'.. "; ':,'-, ,'-<'.;;' I ,,f-}'V/ C_":_J:.,'.
,% ,.',<#/ ..._'., ,.. _¢ -

FORM 608-B-38 NEW 6-63

5o6
R-15019-2
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OlvllJl_)N OF _O_TH AMC*,I_CAP',_ .I.V*,_.T_O _ *r_.JC

DESIGN f o___w,,, OF ,,_ I_ -"_, , ,.vv_: TEST CO.vu ONmN 15

FOR 1 n _1 C IX _ ' T _ ":It I "ill ' _ __, ,,,u_- AND MANEUVER SYSTEM

COMPO:'ENT l_,.:_"^"=

NAME OF TEST DLT D_Ty C"-'C."..._TO 270 ,..;._C,.,.,..,.,"'.....

3 I" MAC 52-5270!-275PA_',",< .
",'_ ^ O,P'/._c _ O1

^=j _, __/..'1

,X_ _ _ u h;r,,-_T _7jF_

I

I
I
I

I
I

7.3.3 o

7.3.3.2.1

Component N:me

McDonnell Part No.

Rocketdyne Part No.

Test Zata - _'C_

Component Identification _

%

I_ 0"2_'/0 " Z I " "

, : ,4 .L,

Comoonent Sezial NO. _¢7 ";
, ..¢

Accumu!nted Accep_nce Teet .... : ....I " " -- a: , _.... C 0'' L'' _ _

Accumulated Theft Vector Teat Firiz.__ _':---,_,.... __o-.......a_

7.3.3.2.2

Sample Date

Sample Batch N_mber

i

R-15019-2 507
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T._::::L,T L:" .........:'?: ::".S:'-: .'F;EY - S_,'_
MAC :_'--_': '--'1-~75.PART NO. NAA...2._751__21

TEST NO..oih'7_i,,] SHEETIlg OF17!_

7.3.3.2.3 ...._-_'......o_c_c_ Test (reference paragraoh. 7.3.3.1)

*..<'_.G_-A'- c'_,'/3F_:,TcZG C,_il Location.

Test Cell Number _'_ Z_,_

Test Nt_o_r

Test Date

,_'k'__. 0_,7 --

_}l l':::l' I l 0 --/b -- d y

.,'_.

DATE lPERFORMED BY DATE I

_w/l•_._-_v/2_///_
I

PREPARED BY

J. Ganger

FORM 608-B-39 NEW 6-63

DATE[CERTIFIFFjD,v...,F._RbLc,DO,"-'t';ELLDATE

IVFRIFIED BY USAF _,_ DATEI '_

308 R-15019-2
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IIOCK ETI)¥_ E
A OSVISlON OF NORTH AME_ttCAN AVIATTON. tP,_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CILA._h..R.ASSEMBLY - 8.5#
COMPONENT NAME

DAT DUTY CYCLE TO 270 SECONDS
NAME OF TEST

7.3.3.2.3.1 Pluse No. I-111 seconds on-time

followed by 160 seconds off-time

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

oxidizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psla

Fuel Inlet Pressure, psi&

Chamber Pressure, pzia

Qxldi_er Flowrate, ibs/sec

Fuel Flowrate, Ibs/sec

Mixture Ratio, O_

D_in Thrust, ]bs.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

StaT t Time, Millisec.
Shutdmm T_me.. 14i11 isen.

PREPARED BY DATE PERFORMED BY D&TE

E. Adams

\ FORM 608-B-39 NEW 6-63

_] R-15019-2 ,.

,,..i _o_" "............................." ........

"MAC 52-52701-275

P_T Na_NAA2_i._Z_i
i

o- 01•,'_'s',"NO.2_5 ' _HEeT_'a_'_tL

Site Standazd

Data Vacuum

_JC
I

O

_//p_ 125 max.
?w-_'FI4ESSEDFOR NAA _'_'-CF..RTIFIF..D _FoR"McDONNELL DAT|

..... z ,,,.,."/,./,,

5o9

MATERIAL CC)HTAINS INFOPMAT ON ArFC,"TINC-,

TR_NAL ,..'._:NSE OF _..T.L,_.LPIITED _T'_i'S
W!THIN_G_J__'I'L_ ' .",(':,';"t :-'LvS
TITLE 18 U.S.C.._'_I_h 7")Z ;:c" =T..,.,.IS_

ANY MA,NJ_WT$1_IO AN UI',I_UTHORIZ_I_m_I_mW,,;_N IS

PROHI_,I,,T,,L_@Y LAW.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

TrlRUST CttAMB_.j_.ASSEMBLY 85#COMPONENT NAME

NAME OF TEST.
DAT DUTY CYCLE TO 270 SECONDS

7.3.3.2.3.2 Pluse No. 2- 10 seconds on-time

followed by I.0 seconds off-time

_r MAC 52-52701-275,

PARTNal,NAA207510-2_
O..A01TEST NO 2075 1 <;HEETl19oF 171

I

Site Standard

Data Vacuum

PREPARED BY

Firing Duration, sec

Accumulated Firing Time, =ec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

F_uvironmental Pressure, pal=

Environmental Temperature, F

Oxidizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, pal=

Fuel Inlet Pressure, psi&

Cha_er Pressure, psi&

Oxidizer Fl_ate, Ibs/sec

Fuel Flowrate, ibs/sec

Mixture Ratio, 0/F

_in Thrust, _ s.

Specific Impulse, sec.

Electrical Power, Watts

O_izer Valve Voltage, Volt=

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amp=

Fuel Valve Current, Amps.

Sta_ Time, Millisec.
Rhutdo,_m TtmP. M'l 11"1 _ec.

LAY
:a

£._
>_,.Zd.c_"

,.#_L3
2.5"#"

)__f,J
,.LTJ._
,_D-

=..V..Z.
__A.a

O

70.00

?o.oo
28 5.00

287.00

/_. 3

/[_
_.6o_+0.o9

_,:_ ?9.0 _.0
,_ "7/', (280) _.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CiM3_h/% ASSEMBLY - 85#COMPONENT NAME

NAME OF TEST DAT DUTY CYCT_" TO 270 SECONDS

7.3.3.2.3.3 Plume No, 6-1.0 seconds on-time
followed b7 1.O seconds off-time

N(Ir MAC 52-52701-27PART
NAA20751 0-21

O- O1TESTm =m_l _HEET1200F1J_L

Site Standard

Data Vacuum

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

Oxidizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psia

Cha_er Pressure, psia

Oxidizer Flowrate, ibs/sec

Fuel Flowrate, ibs/sec

Mixture Ratio, O/F

_=in Thrust, ]bs.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Hillisec.

PREPARED BY DATEIPERFORMED BY DATEI%I_--N_SSED FOR N&A ----'--_CERTIF._ED FOR McDONNELL {_TE

E. Adams I /- a _ - _, ", I -J _ I _--'-- -_--- ....

U FORM _B-39 NEW 6-63
tt-15019-f

,_ "" t;_ -#_._. " ............. : ......

_, II = ---

511

THIS_T[RIAL C_HTAINS IN,r'C)P,M-\T!,'2,N .At:FE(--.T?N _

THE _ _!FENSE O[..._./!7 U?!:T}:£ _:']iS

MIS_\'ELA_CO'_- ::_fS I,"4
ANY ":' N I',
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.3.2.3.4

THRUST CHA_LR ASSEMBLY- 85#

DAT DUTY CYCLE TO 270 SECONDS

Pluse No. 8-0.5 seconds on-time

followed by O. 5 second= off-time

Firing Duration, sec

Accumulated Firing Time, sec

Data Slice Number

Time of Data Slice

Ambient Pressure, in. Hg

Ambient Temperature, F

Environmental Pressure, psia

Environmental Temperature, F

Oxidizer Temperature, F

Fuel Temperature, F

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure, psla

Chamber Pressure, psi&

Q_izer Flowrate, ibs/sec

Fuel Flowrate, ibs/sec

Mixture Ratio, O/F

_in Thrust, _ s.

Specific Impulse, sec.

Electrical Power, Watts

Oxidizer Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amps

Fuel Valve Current, Amps.

Start Time, Millisec.

MAC 52-52701-_NAA2 510-21
T sTm2o751

Site Standard

Data Vacuum

°_ O

_//_'..,:,_,.',,_,,o °
E.2_° ?o.oo

tS_ ° ?o.oo
_Z_J 2_5.oo

_. _ 28?.00
/_:s /:=:_
.J.2_ ./_,__

./:,.._.:_/,/:__"
/,Io _.6o_-+o.o9

_'_.._3_':._ 79.o +_.o

_ _ (280)_.
3q._

.__Z_
50 max.

i

PREPARED BY

E. Adams

_,-z_)uI_-Z

312

.._._, __I_V.,c._ .._dod als_ r% r-_ I"I"I/_ I

cecla_f_ed_er iL_'_ears,

THIS MRIIr_IAL COHT_,INS INFOP,MA 'ILD3L A:_::'_-_

TITLE 18 U.S.C_'_I_9; P.HD 7?-'-. IT." _,P,:;S-

MISSION .._i_r_, :-.R-EVELATT]_I_ iTS CO_,C : ;;T.Ce%xl

AN._NER TO AN UNAUTIZ_ - I:cK$O/.i _S

PROHIBITED _Y LAW. _
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

MAC 52-52701-275TK:IUST CHA,_ER ASSE'.,_LY- 85/_ PART NO. ,-) -_-_
N ,.07510-;_-AA . -

DAT DbTY CYCLE TO 270 S_',.CG_._i3- TEST NO 2075!0"S4HE1E'7 12..-20F171

7.3 -3.4 .]eight Determination Test (reference paragraph 6.6)

All protective closures were removed from the TCA.

The TCA dry weight was _a _ pounds.

(Record to the nearest one-hundredth pound).

Inspection Rein rks

11/: #,/_ /o._2-_y
7

PREPARED BY D_I'E_RFORI_ED _h' .' _---'_'A'T_WITNF-.S'_ED FOR NAA • OAT==_CERTIFIED FOR MCDO";'ELL _--TATEI

( : . C J

-,..'.< ",/,.-!..,/ / / 1 ....

R-15019-2 315



I_OCIK ETBYr4 E
• A DIVIH!ON 0 Ir NORTH AMERICAN AVIATI(_N iNC

DESIGN APPR0_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C_ _S]_BI,Y-.85#

NAME OF TEST PHOPE]LLANT VALVE S_VICE LIFE

MAC 52-52701-_75PART NO. NAA 20751 0-21

TEST NO.2LZZSJJ___ET__OF__

EL h388-5hlO

Deviation Request:

Due to the extreme environmental temperatures

encountered in the propellant valve service tests

these deviations arehereby authorized. (Reference

paragraph 7.3._).

• For paragraph 6.1 both propellant valves will be

run s_aultaneously. If the leakage rate is over

2.23 scc He/minthe valves will then be run
separatel_.

• For paragraph 6.5 the response t_mes for both

propellant valves will be run prior to the low

voltage operations•

Recopied from original request dated 27, October 196_.

D..av=_'eq_2 CY "m Cole
" MAC EngJJ_eerir_-- Gemini DAT-RAT Unit

FORM 606-B-37 NEW 6-63

31_
R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA_ER ASSEMBLY-SS#

NAME OF TEST PROPELLAN_r VAL_ S],_VICE LIFE

MAC 52-52701-275PART NO. NAA 207510-21
O1

TEST NO.20"/510- SHAFCET_OF_

IL 4388-5411

Deviation Request:

It is hereby authorized to acce})t the following
deviations:

(I) Reference };aragraph 7.3.&.2.9.1 water temperature

variation from 195 to 210 (Spec. 2OO_5).

(2) Reference }_aragraph 7.3.A.2.11 - opening t_ne of

.O215 ms for oxidizer walve (Spec..021 max).

Recopied from original request dated 28, October 196&.

// Ja_s.. D. Mavroge_is __{J"
V MAC Engineering

i_._-6_ '

7-

I

R.Colo
Gemini DAT-RAT Unit

FORM 608-B-37 NEW (_-63

R-15019-2 315



ROCKETD¥_E
A I_IVISlON O_" P_lOiCT_Ti. _ AMERICAN AVlAT*'O_I I_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C}iAMBEE ASSEMBLY-.85#

NAME OF TEST £HOvFJ._ VALVE S]_-cVICE LIFE

MAC 52"52701-275PART NO. NAA 207510-.21
/_U1

TEST NC_07510- SHEET..__OF_

I_ h3_8-5hz2

Deviation Request:

It is hereby authorized to accept the following
deviations for 85# TCA Unit #3.

(1) Isopropyl alcohol will be substituted for

ethyl alcohol. (Reference paragraph 7.3.4.)

(2) A Filter (Type FI) will be installed between

the TCA and the reservoir when recirculating
the isopropl alcohol and distilled water

solution. (Referenceparagraph 7.3._.)

Recopied from original request dated 31, October 196A.

// James D. Mavrc(gerFiS _

• MAC _gineerin_ "_
R8 Cole
Gemini DAT-RAT Unit

FORM 60_-B-37 N[W 6-63

316 R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY-8_#

NAME OF TEST PRO}ELLANT VALVE S]!_VICE l,l_

{MAC 52-527.01-275P_RT N . NAA, 207510--21

NO 207510- ^4°1TEST . _HEET_OF_

IL 4388-5413

Deviation Request:

The throat insert on 85 Ib TCA Unit #3 was lined

with sealing compound to prevent leakage during

•low environmental temperature propellant valve

service life testing.

Recopied from original request dated 2, November 196&.

_:.-'t.,(J_,_"__ *--'¢,4' .
J&ues O. Mavroge_s _ E. Adams

" MAC Engineering -- •Gemini DAT-RAT Unit

/z 3/:-6 _

FORM 60_-B-37 NEW 6-63

R-15019-2 317



1:_(_ C I_ E T DYr'_ E
& DIVIIION OW NOATH &M[RICAN AV[AT@ON tNC

DESIGN APPROVAL mEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME 'I"H]{UST C_t_],g3R_,P,.ASSEMBIE-85#

NAME OF TEST pROP_T,T.ANT VAT,V"g :TB'_v'rc_. LTFE

MAC ,52-,52701-275PART NO NAA 20'7510-21

TEST NO 207510" sL_lET__OF__

EL 4388-5414

Deviation Request:

In order to complete the 85# TCA (Unit #3) Propellant

Valve Service Life Test, sealing compound will be

applied between the shell and ablative body on the exit

end and around the internal surface of tile nozzle area

to prevent leakage during the Low Temperature Environmental

Test employing isopropyl alcohol and water.

Recopied from original request dated 3, November 196A.

-James-D. Mavro_enis C_

MAC _gineerin_

/2- ;_-(Y

E. Adams

Gemini DAT-RAT Unit

FORH 60O-B-37_£V-6-63

318 R-15019-2
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A {::IIVIlilON OF NOfIITH A.M_RICAN AVIATION INC

w I I mr | ,,

DESIGN APPRO_I_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_EUST CHAMBEt_.,,ASSt_LY-8§# PART NO [ MAC 52-52701-295 ....
• "L NAA 2CT/510.-21

NAME OF TEST PROPELI_ V_VE SERVICE LIF1_ " TEST NO._S_ET__OF_

,' I'L 4388-5415

• Deviation Request.

Conduct the Propellant Valve F3ectrical Resistance "
Test per paragraph 6.3 on the fuel and oxidizer valve.

For additional information to ascertain the cause of

fuel valve failure. (Reference OFR 12981R. )

Recopied from" original request dated 5, November 196_.

James D° Mavr_e_ E. Ada,,s
MAC Engineering Gemini DAT-RAT Unit

/2_- 2,- ¢'_'

FORM 60_-B-37 NEW 6-63

R-15019-2
319



ROCKETDYNE
OIVISlON O _ NORT_ AM_RICA_ AVgATDON INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY-85#

NAME OF TEST PROPELLANT VALVE SE_VICE LII_

f MAC 52-52701-275
PART

NO.[ " NAA 207510-21
01

TEST NO._$/_ET__OF__

Deviation Request: .

The Propellant Valve Electrical Resistance Test of

paragraph 7.3.4.2.17 will be conducted following

the Low Temperature Functional Tests of paragraphs

7.3.4.2.16, 7.3.4.2.18 and 7.3.4.2.19. This out of

sequence testing will permit earlier completion of

service life testing on the 85# propellant valves.

Recopied from original request dated 5, November 1964.

# JAamresD. Mavroge_is
MAC Engineering

_2- "3 - ,#y

E. Adan_

G_mini DAT-RAT Unit

FORM 60_-B-37 NEW 6-63

320
R-15019-2
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ROCK ETI_¥I_IE
A _I|V|I_ION OF _IORTH AMERICAN AVIATgON, INC.

INTERNAL LETTER

North American Aviation, Inc.

TO

Address

Those Concerned

SUBJECT

I_FERERCE

DATE

FROM

Address

IL 43_8-5190

iO November 1964

Gemini nAT-RAT Unit

D/8_6-38_

Deviation to Gemini DAT TCA.Specification 207510-hO!

(a) Operation and Failure Analysis Report No. 12981R,
dated 5 November 196h

Corrective action with respect to reference (a) will be

deferred temporarily to permit completion of the subject
propellant valve functional test on the oxidizer valve

only (reference nara-raph 7.3.h.2.19 on page 150) follow-

_ng the 50,000 cycle propellant valveservice life test

using C5 ib TCA Unit #3 (P/N 207510-21, S/N hO53579).

_ 4

Approved :__#./ E. Adams

Gem_ ni D,iT-P_ITUnit

Supe rvisor
Gemini nAT-RAT Unit

/_t- 6/ R. __ntler
_,_ACEngineering

321



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAI,$ER ASSEMBLY - 85#

PROPELIANT VALVE SERVICE LIFE

MAC >2-,_2701-27>PARTNO N_ 207_10-21
TE=NO207510-_OSE_OFm__

Reference: MAC SCD 52-52701, Revision F, paragraph 6.3.1.3.2.2

7.3.4

3.4.1

73.4.1.i

Propellant Valve Service Life - TCA *,_.

Test Procedure

Perform Propellant Valve Proof Pressure and Leakage per paragraph
6.1.

7.3.4.1.2 Perform Propellant Valve Electrical Resistance per paragraph 6.3.

Perform Propellant Valve D_electrlc Strength per paragraph 6.4.

Perform Propellant Valve Funct'onal per paragraph 6.5.

7.3.4.1.5 Install the TCA in a test set, p as shown in F]g_re 9 • Close

all test valves. The environmental temperature shall be room

tempe rature.

7.3.4.1.6 Adjust the regulated GN 2 supply pressure so thst 200 +i0 psig

is inSicate8 on G I.

Open Valve V I. Adjust %he _C power supply to 26 +i VDC.

Activate the cycler. The propellant valves s!a]l each be •cycled

5000 times. The 5000 cycles shall consist of 1000 cycle _ st

each of l, 2, 3, ,'_,and 5 cycles per second.

Following the above 5000 cycles of operation an_7 each succec:slve

five thousand cycles of operation thereafter the propellant

valves shall be energized continuously and observation ma¢_e of

Gage GI and Gage G2. The filter elements shall be replace_ with

clean elements if a difference of 90 psi or Freater eyirts be-

tween Gage G 1 and G_ge G2.

PREPARED BY: D_g'IE APPROVED FOR NAA: DATE APPRQ.VEDFOR McDONNELL: _,.(_

L

W" _ t'1 -- --fl f /"

FORM ouo-u-3o NEW 0-0 3
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85#

PROFEI,IANT VALVE SERVICE LIFENAME OF TEST

PART N0.{ MAC,, 52-.52701-275NAA 207510-21

TEST NO. 207510-_IE'FI.2_..OF171_

7.3.4.1.9

7.3.4.1.I0

Reduce the regulated GN2 supply pressure to zero. Then close

Valve V1. Reduce the DC power supply voltage to zero.

Remove the TCA from the test setup.

7.3.4.1.II

7.3.4.1.12

7.3.4.1.13

7.3.4.1.14

7.3.4.1.15

Repeat paragraph 7.3.4.1.1 and paragraph 7.3.4.1.4.

Reinstallthe TCA in the test setup.

FIll the reservoir with water leaving a small amount of ullage

for expansion due to temperature effects. Open Valve VI.

Adjust the reservoir temperature to 200 ±5F. Adjust the TCA

environmental temperature to250 ±5F.

Adjust the regulated GN 2 supply preasure so that 200 ±i0 psig

is indicated on Gage G1. Adjust the DC power supply to
26 ±l VDC.

7.B .4.1.16 Activate the cycler. The propellant valves shall each be cycled

5000 times. The 5000 cycles at each of i, 2, 3, 4 and 5 cycles
per second.

7.3.4.1.17 Repeat paragraphs 7.3.4;1.9 through 7.3.4.1.13.

7.3.4.1.18. Adjust the reservoir temperature and the TCA environmental

temperature to 160 ±SF.

7.3.4.1.19 Adjust the regulated GN2 supply pressure so that 200 ±i0 psig

is indicated on GaFe G2. Adjust the DC power supply to 26 +l VDC.
m

7.3.4.1.20 Repeat paragraph 7.3.4.1.16 four times.

7.3.4.1.21 Repeat paragraphs 7.3.4.1.9 through 7.3.4.1.12.

_EPAREO BY: _C_ I • D_E APPROVED FOR NAA: ' DATE_,_ McDONNELL__T_

CHECKED BY: / [X%TE _'/_:_ , "_ -- _---

FORM _-B-38 NEW 6-6_

R-15019-2 323
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE" AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_ER ASSESBLY - 85#

PROPELLANT VALVE SERVICE LIFE

MAC,, 52-52701-275PART NO.
NAA 207510-21

-401 125 171TEST NO. 209510 SHEET__OF

7.3 .A .1.22

3.4.1.23

7.3.4.1.24

7.3.4.1.25

7.3.4.1.26

7.3.4.1.27

73.4.1.28

Remove the water from the reservoir and fill the reservoir with

a fifty per cent solution of alcohol and water.

Adjust the regulated GN 2 supply pressure so that 150 _+I0 psig
is indicated at G_ge G2. Open Valve VI.

Energize the propellant valves with 26 ±I VDC. When the alcohol

and water solution appears at the vent de-energize the propellant
valves.

Adjust the reservoir temperature and the TCA environmental

temperature to 15 ±5F.

Repeat paragraph 7_S .4.1.16 four t_mes.

Repeat paragraphs 743.4.1.9 and 7.3.4.1.10.

Repeat paragraphs 743.4.1.1 through 7.3.4.1.4.

PREPARED
i

BY:.(_,:/ t ,,

FORM 608-B-38 NEW " I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

7.3.4.2

7.3.4.2.1

THRUST CFA_BER ASSEI,BLY - 85#

PROFELLANT VALVE SERVICE LIFE

PART I_.{ MAc 52-52701-275NAA 207510-21

-401 1 __TESTNO._7510SHEET26_OF'Tt

,Test Data - TCA _3

Component Name

McEonnell Part No.

Rocketdyne Part No.

Component Serial No.

Component Identification

"F ".:

PREPAREDBY DATE PERFORMEDBY DATE

• D 'J"

FORM608-B-39 NEW6-63

WITNES_ FORNAA DATE

.../

R-15019-2

!CERTIFIEDF_DRM_?_"_LL DATE

VERIFIEDB't'U,_kF I_TE

..325 ,
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DESIGN APPROVAL TEST OF cOMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

#

i

COMPONENT NAME

NAME OF TEST
i

THRUST CHJL_BER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LIFE

MAC 52-52701-275PART NO. NAA 207510-21

20 0-401TEST NO. 751 SHEETt2ZOFl__I_

7.3.4.2.2 Propellant Valve Proof Pressure and Leakage Test
(reference paragraph 6.1)

Proof Pressure

Pressure

(500_o)
Time Duration

Leakage
Voltage (26+0.5)
Inlet Pressure

(500_o)
Time Duration

(5 =i_m=)

Leakage Rate

(2.23 maximum)

\
Oxidizer Valve Fuel_Valve _

i
• (_' '5c,_

_CC ps'lg psig

., "_3 minutes _ minute,

A

_,oo.e=,o _<.%©ico..
=ta

Inspection Remarks

B

D

n

i

I
I

I

I
I
I
|

526 ... R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.4.2.3

THRUST CHA_ER ASSEmbLY - 85,#

PROPELLANT VALVE SERVICE LIFE

I |I I

PArt_[MAc 52-52vol-275_lnaa 207_10-2z
test no. 2oqSlo'_°e½t12eOF'71

I I II ,m , = TI

Propellant Valve Electrical Resistance Tea%

(reference paragraph 6.3) i_.%
_Z2

Environmental Temperature 7 d5 (70 +i(_).

Resistance

Oxidizer Valve

Fuel Valve /@ _'_ t

Resistance

Oxidizer Valve

Fuel Valve

Inspection Remarks

• L, A[_ _,'___.,.

A-B

41,7

C-D

(I.0maxlm,_)_
3 1 obtuse7 ..

•_-_ ..o_. ,._

yes or no "_% ).

o_ (Accept_bl__TFqT=__0;_"
yes orao -<___ ).._.

, _ J , , , , , , ,, _

PRE'PARED BY ' ' . DATE ! DATE_CERTIF,ED' FOR4, McOONNEL_;_ATE_¢

(o * ,_ , ./

• VERIFIED BY USAF i_T£:

FORM 608-'B-39 New 6-63



COMPONENT NAME

NAME OF TEST

7.3.4.2.4

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAY_ER ASSEMBLY - 85#

PROFELLANT VALVE SERVICE LIFE

PART NO.{ MAC 52-52701-275NAA "_

TESTNO2075_12_F_1

Propellant Valve Dielectric Strength Test

(reference paragraph 6./4.)

.,i

A to Ground

C t_ Ground

,,, , ,

AtoC

Inspection Remarks

Oxidizer Valve

Voltage

Volts

.500±I0

Mo

_urrent

Microamps
;00 max.

7z.@

Fuel Valve

Voltage
Volts

500+10
-O

iCurrent

Microamps

500 max.

5cc

I

PREPARED BY DATE PERFORMED B.Y.-___ DATE

E. Adams.__f/_* • _'2

1.

fORM608-B-39 NrW"-"3__

328

WITNESSE0 ,FO_'NAA DATE

I °

I ''" //% 3 A: e

C_RTIFIED FOR'McDONNELL _

.,i_v_(_ _ "_' /_.

VERIFIED BY USAF / DATI

R-15019-2
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DEVELOPMENT LABORATORY TEST REPORT

I PREPARED BY EWR NO. FACILITY

L.Cracraft 585586 IEh_. LAB.

g ,*RT I,A_T No. 207510-2185# OAMS TCA UNIT #3 S/N 4053579

I

I

I"

PAGF OF -.

LAB TI[ST NO.

pHONE I DATE2061 1o-23-64

For_r 6nn_v_6v ",7ew]0-6_



DEVELOPMENT LABORATORY TEST REPORT

PREPARED BY EWR NO. FACILITY PHONE DATE

OP

L.Crac raft

PART

585586 _V. LAB. 2051 10-23-6_

PA.T.o. 207510-21 TWE o_T.T £ROPELLAh_ VALVE.

85# O.C.L_ TCA UNIT #3 S/N 4053579 PRF_-SERVICE LIFE FUNCTIONAL D

C

CU _J_ 'P_E

(O >EN,[EG T]],_,)

F!

_/N AO766:_

_AL T_ 4PERATURE 7CF

S/N 9 _3_3_

1
m

U

g
; [ .... , lHo riz,)nt I 5m 3/c]a ............. A.,j. .: .........

*

Ve _ti_'.al 2C

Actual = 0.917_ s_c
-"- _i" .. :]

, r,_.

I _ I

m

m

m

I

i

I

i
V0 LTA ;E £RA,_E

Hociz)nt_l = 20 ms/cm

V_me____i=a_!__ =_ 20 9my/c__m__ __ i

Re]ui-em_nt = 0.07_ sec/l_ax _

Ac_ua [ = 0.079 s_c

I I
!r,----'__ _ _ _ _ _ _,_, _i

ill _ l

.... #. %4

"t' #

I 1 I I I
I I I I

I

I

I

!

I

I

130 R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAM3ER ASSEMBLY - 85# " PART N_[ MAc 52-52701-275
• L NAA 2CX7510-21

20 -401PROPELLANT VALVE SERVICE LIFE TEST NQ 7510 SHEET!_OoF 17____!I

7.3.4.2.5 Propellant Valve Functional Test • (reference paragraph 6,5) .

Oxidizer Valve Fuel Valve

f

Response Time

Ambient Temperature _9

(7o±lo)
Energizing Voltage _

(26 +0.5)
Inle_ Pressure =_:_0 d')

(300 '+i0 for "pull-ln" )

Opening Time . ,_ /
((:U_l _imu=)
Inlet Pressure _e_O

(zero for "ch'op-otxt")
Clost_ Time. .07(_
(OraTe; mximum)

Low Voltage Operation

Ambient Temperature
(70 ±lO)
Inlet Pressure

(300 _+I0 for "pull-ln")
Opening Voltage

(16 maximum)

Inlet Pressure

(zero for "drop-out")

Closing Voltage

(1.0 minimum)

/ ".

,r_ ..... ...2.___v_

,v_.

Lseco_':_ . O/7 secon£_, !,_i

",..r'" ', .1....

seconds;._')_,CTCl seconds '_._:_'

/'.

' ,). !

Inspection Re_arks

FORM6o-_--39 NEW6-63 _

R-15019-2 551
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DESIGN APPROVAL TEST OF COMPONENTS

ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

7.3.4.2.6

THRUST CHAMBER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LIFE

,'MAC52-52701-27S
P'_r_I. NAA2o751o-n
TEsT_ 207_IO-_,ZEE'J__F"7_L

Propellant Valve service Life Test (reference paragraph 7.3.4.1)

Environmental Temp.

(Room temp.)

\

Oxidizer Fuel

Valve Valve _ <t_

•7o :_ • 7o °F Yt "-"

__Ig,..2_'_. ',2_, ,_i_ON_ supply pressure

(2_ +_lO)

Number of cycles _,oo_

(5000)

Total service life cycles _cco

(5o_)

Inspection Remarks

• .. t
,. • _.r • •

cycles _ ,_CCm cycles

_ _ i ,;_
cymes ._,_c_" cyc-es

,, ,,,

iPREPARF..D BY DATE PERFORMED BY DATE

E. Adamul 3.1g /

FORM E_)8-B-39 NEW 6-6 3

WTTNESSED FORNAA _ATE CERTIFIED FOR McDONNEL_ _i!
_,.\_ _'_ ;_-,,,( . ,'_-.

VERIFIED BY USAF ' DATI

.::: _.:_ _._;_.I

!

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.4.2.7

THRUST CHAMBER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LIFE

_MAC 52-52701-275
F'_".atNAA 20_Z0-21
TEST_..,207510-s_O_ET"-3-20_'7w__/

Propellant Valve Proof Pressure and Leakage Test
(reference paragraph 6.1)

Oxidizer Valve
Proof Pressure

Pressure

(5oo±_o)

Time Duration

(3.minim==)

Fuel Valve

minutes _
|.

Voltage (26Z0.5) ,-_,:' J_%. VDC

Inlet Pressure (_;__-_ o ]:_ig

(soo_o) ._:_,
Time Duration. -__'.¢,, ..._- minutes

(5mi,_,,.=)_
Leakage Rate _ -._<__._e_o scc He

(2.23 maximum) rain

Inspection Remarks

PREPARED BY DATE PERFORMED BY DATE WITNESS-F..D FOR NAA DATE CERTIFIED FOR McDONNELL D_'_
• _A_,_¢_ _ • ,¢ r"_'_

J H__'_.'. ._ _ '>. ,__._.__ --_.-_-.

FOR_ _O8-O-39 NFW6-63

R-15019-2
333
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DEVELOPMENT LABORATORY TEST REPORT
OI w

pR[pARID BY IEWR NO. FACILITY FHON[ DATI[

F.Pope 585586 ENV. LAB. 2061 I0-2A-6_

.A,,T ,'A,..o. 20751 0-21 T,',',:OF,",PR0PKLL_J,iT VA_I_WE SFAViCE

S/N &053579 LIP% FUNCTIONAL (5,000_Cycles)
_m

85# OAMS TCA UNIT #3

F.N_"IRCNI_ NT;L Z_4}'ZRI_TU]E ']'OF

OX]DI: FJ{ VA],VE

P/t A(:75(,I S N :_72;:09

I

I

I

_i :: J/ .,H( ri_ontal = nLs cm _ _
:........ ,_'_z: _ ,_::'j., _%_'_Z_m"

V_ rtJca: = 2_ :v/¢m .[
-i z-_
t /:' 7,: "]

R_ ou]re_ ent = 0.(1211 s(_c/nax i ..... ; _""

r._ ....... - ......

I

|

3: R-15019-2

Fo_ 6_]C_-_'-67 ",:ew ].q-o%"



DEVELOPMENT LABORATORY TEST REPORT
OF ,.

PREPARED BY EWIR NO. FACILITY PHONE DATE

F. Pope 585586 :g_V. LAB. 2061 10--24-6/4

FA.T PARTNo, 207510-21 TyPE oP T.r PROPELLM_T VALVE SF_WICE

8>._ OAMS_CA ._IT _#_ S/N 405.3979 LIFE FUNCTIONAL (5°000 Cycles ) .

|

!

I

E_VI_ON E_AL T_ ,fi_t RAZ3]_ 7( _

F

/N AO '66:).

CU SIF_T ?RAMIE

t

Ve ,ti._.al := 2( nv/q:m [

I I " i

Rel uirem,mt = O, 321 se._/n_ i

FZf, VA':.V'V

S/_J _ 8335_

Il _' _, _ i_ - ?-_

,.t¢

:111I_, i

:s i,,

]

g VO:.TA_E IRA_;E

(ci_ma_ T_]

I
Ve 'ti_;al = '.OO.av/:m

Re ui:rem nt =10.'_75 se,'./m

Ac .ua:L = O, ]68 se'.

1 I t
_-15019-2

Form 6r_-_-67
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A OIVI6QON OF NORTH AMI[IqlICAN AVIATION. INC

COMPONENT NAME

NAME OF TEST
m

?.3.4.2.8

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAP_ER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LIFE

Propellant Valve Functional Test

---f m

r.Ac52__27oI_27_
P_T_'t.AA2o751_21
TEsTNo 2o75zo-s_._1330F17J_

|

!
(reference paragraph 6.5)

Oxidizer Valve

Yo 7 f@./ .

"Response Time _ 7_-_.c_ f

Ambient Temperature _ fC ,F
(7o ±1o) ,;,_ .
Energizing Voltage | _Y _ VDC
(26+o.5) I _i-
Inlet Pressure | _" _ O0 psig

(300 +I0 for "pull-i_",,J_

Or_ni_g Time _ .01E seConds

Inlet Pressure .__o_)_e#O
(zero for "drop-out? /_-_' psig
Closing Time , _.@GG seconds
(o.o75 max_m=_) '_ - •

Low Voltage Operatio._

Ambient Temperatur__# 7_ F
(7o +lO) I __ -
Inle_ Pressure | '/_._.<-_300 psig.
(300 .±I0 for "pull-_[n'/n_

O_ni_Vol=ge _ _ Y_ VOC

Inlet Pressure | '_ _.# G psig
(zero for "drop-out_) _ y

Closing Voltage _-_ _ I,_ vDC

Fuel Valve

7e -Z

,_ v_

• 9 1 (__seconds

,0 _ _ seconds

Inspection Remarks

__o psig

/A VDC

y__o psi_

/ _; V_C

PREPARED BY OA_=_r PERFORMED BY_, DATE_-_SSED FOR NAA

FOR_ _39 NEW 6-63

_'=b"

@
®\

®i>
.@

® _._

DC_TE_OR McDONI_LL DATE

k_o_ _ ! ci%__ _'_ t_0_)

|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CK_BER ASSE]_LY - 85#

PROFELLANT VALVE SERVICE LIFE

• fMAC 52-52701-275

PART NO.t NAA. 207510-21

-401 13/t)F 17lTEST NO. 207510 SHEET ....

Propellant Valve Service Life Test

Oxidizer
Valve

Environmental Tempo 2 %-c_;'_F

(250_+5) _ _ __ 3

Water Tempo '@'I " '

(2oo +5) ,,.,, -.--_'._

.GN_ supply pressure ZOO psig

(2_ ±lO) .,;,,,,.
'_J, 9

Number of cycles ._,d" . ,cycles

(5ooo) ,_..
_.,,'"!

Total service .llfe cycles_/f, _Cc
(zo, ooo)

cycles

(reference paragraph 73.4.1)

Fuel

Valve (d_ -_-.

¢_..

F '('_--_"" ""

_'_ c_ pslg, _vw

._,'_

_C.c cycles

,:A'_

/c2__ cycles

Inspection Remarks

PREPARED BY DATE r.

FORM 39 NeW_63

R-15019-2

wrrNESS_ i_a . ,,_te

.% c

CERTIFIED FOR 'McDONNELL /l_E

_,._,_, _ _,_' •
,/. _,,__:_ _. • _c/_,=/_
vF..RIFIEOav USAF _.._._.. [_.t£

l,_ /_ _ /_ _
I
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DESIGN APPROVAL .TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM _
li

rMAC"52-5270l-2_S
COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85# _PART NO.tNAA 207510-21

NAME OF TEST " PRO_T_EJ_F£ VALVE SERVICE LIFE TEST NO. 207510-_HO1EET 13---_OF17/ 11
7.3 .4.2.10 Propellant Valve Proof Pressure and Leakage Test

(reference paragraph 6.1) m

Oxidizer Valve Fuel Valve _'#! g \Proof Pressure i ;_"_o,"

Pres sure _%-_ psig _-_ o psig

(5_ +olo) ..
_- _

TJ_e Duratio= _ _" minutes "5 'minutes i

(3 minimum) ."

* "..... I1_aka ge , . _./__'%
Voltage (26+O.5) _ VDC _VDC .;.
Inlet Pressure. ._-_c p_ig.[;_._ ._O¢ psig--,

(soo_o) •;'._"; I
Time Duration _ t_;_'_'_:_ _*:J_dnutes _ minutes

(5 minim=) /a"S;...,_.., . "%;';:;9 I
Leakage Rate _ , [ sec H_ < , t/ pec He.

(2.23 maximum) ml. m_a

Insl_ction Remarks I

• . ,c-_-_ I

|

I

FORM _3_ NEW 6-6 S

338 R-15019-2
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DEVELOPMENT -LABORATORY TEST REPORT

PREPARED BY EWR NO. FACILITY

F.Pope 585586 }_. I_B.
PART PARTNo. 207510-21

85# 0AMS TCA UNIT #3 S/N 4053579

CUILR/_T £RA_;E

(O?FZ [NG TI_)

VN _oz56

Noriz,)nt_l = 5F.3/cn

Vertii:al = IC _v/:m

PAOF

1_48 TEST NO .....

OF

PHONE 1 DATE2061 10-27-6A

TYPEOF7E,TPiOPELLAET VALVE, SF/{VICE

LIFE FUNCTIONAL (I0_ 000 Cycles)

EN _IR_N;_

Re]uirem ._nt= 0.321 se!:/m_x
i ""

Acbua[ = 0.:321 _ s'_c_

ATU_E 250

VE

S/I, 8722( )9

_J

_ r---_ ,*_

_ .ti .!i ?,,_ _ i _, ._f,.........._}_ ..i_--

]LJ_

........ -7--1-'---1 -- I --]_

I

I
I

i

|

Hc cizont _i = 2Eros/:m

V_ rtica] = 10_v/cn

R_ ]uiren ent = 0.071 sec/n

Acbual = 0.05_ s¢c

* Refer{ncE D_viation
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DEVELOPMENT LABORATORY.TEST REPORT
PAO[

LAB TEIT NO..,

OF

EWR NO. I FACILITY I PHONE I DATE585586 ENV.LAB. 2061 10-27-64

,ARTNO. 207510-21 ITv"_°_TEsTPROPI_LANTLIFEFUNCT VALW_ S_VICEs/N 4o535?9

R-15019-9_

Forte 6nn-',r_6v "'_ew]0-6%
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I

I

I

I

I

I

l

I

I
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"RO CK ET I}YI_II 11_
ab Oqvls|O N OF NORTt'¢ AMIEMtCAN AVlATaON tNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3,4,2,11

THRUST CHAMBER ASS_LY - 85#

PROFELLA_ VALVE SERVICE LIFE

Propellant Valve Functional Test

FMAC 52-527.01-275

PARTNO'I.NAA 207_ZO-2Z
TEST NO 207;510-4UH_E7 13____F17f.

(reference paragraph 6.5)

Oxidizer Valve Fuel Valve

g

g

-)

Response Time

En#. Temperature

(25o±_)
Energizing Voltage
(26 ±0.5)
Inlet Pressure

(300 +_iO for "pull-in")

Openlng Time

(o.o21m_xlmum)
Inlet Pressure

(zero for "drop-out")

Closing Time

(0.075 _xim,_)

Low Voltage Operatioa

Ambient Temperature

(70 _+lO)
Inlet Pressure .:_ _ C
(300 +iO for "pull-ln")

Opening Voltage 12-5

(16maxim_)
Inlet Pressure _E_

(zero for .drop-out')

Closing Voltage /, _L
(l.O minimum)

•._.'._,, .
VDC(_ "-"_..IZ' 4- ,v_c, ._, _

v_c_6.. I,_/_ VD¢ ,,_

I
FORMI608-B-39 NEW 6-63

R-15019-2

g . . . • ."

/-

3_i



1_.O C K E T DY I'll F----
A OiVI610N OP NONTH AMINICAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC 52-52701-275
COMPONENT NAME THRUST CHM_ER ASSEHBIE - 85# PART NO.tNAA 207510-21

20 1-401 137^_171
NAME OF TEST PROPELLt_IT VALVE SERVICE LIFE TEST NO. 75 0 SHEEI - ur__

7.3.4.2.12 Propellant Valve Service Life Test

.4.2.12.1

Environmental Temp.

(16o_:5)

Water Temp.

(].6o+5)

ON_ supply pressure
(2_ +lo)

(reference paragraph 7.3.4.1)

Fuel
Oxidizer --alveValve "

#

" "-"C_ ,.4_Po o .ps_ _,_... 00,,,ig .,:.

L "

Number of cycles ._f-_0 0 cycle _0_0 cycles _;

(5000)

(15,000)

Inspection Remarks

|

III

i ,,

PREPARED BY {)ATE; PE/BR_)R_TIO_Y DATE

3zt2

WITNESSED FOR NAA DATE CERTIFIED FOR McDONNeLL. DATE

" (J (/, - - l . VERLFIED BY USAF DATF
/ v/ ,,/.;,_,f. . / /

!<_/_,P'/6/¢-" -t-...', - , I,V_'IWY_

.. °

R- 15019-2

g

g

g

g

g
I

I

' il
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I!O Cl_ ET DYI_ E
A OIVIIIION OW NOATI_I-A_MICAI_I AVIA_rloN, INC

DESIGN APPROVAL TEST oF COMPONENTS

-FOR THE ORBIT ATTITUDE AND\MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSE}_LY - 85#

PROPELLANT VALVE SERVICE LIFE

rMAC 52-52701-275

PART NO.tNAA ' 207510-21

TEST NO. 207_lO-%_IIEE-l_38_OF 17___L

7.3.4.2.12.2 : Oxidizer

Valve

Envlronmen%_ul Temp, I_'-- / # O F
(16o+5)

Water Temp. /C-_- _ / 6 0 - _'_oy
(16o_)

GNp supply pressure _o 0 pslg ,_,
(2_o_+lO)

Nt=ber of cycle; ._'-OOr_ cycles@
(5_o)

Fuel

Valve
/_-5"

/_-j-

_ps ig ..,:.

,r

. "r ,_

cycles "_

Total service 'life cycles ,_0,OO_ cycles_. _._OO cycles ZZ_
(2o,0o0) " - " _ ....

Inspection Remarks

/I :'_'", . _e ='?3 0 P,A'/ - O/r. , -"-.
!

PREPARED BY 'DATE PERF.QRME{) BY DATE

fA-_/#_ , / ,,
FORM 008-B-39 NEW6-63 / .

WITNESSED FOR NAA DATE

/_/_2"/_/7' '

CERTIFIED FOR McDONI_._. DATE
;v_v_ _ _7"/AL L" l-,_*,w'..:.'.

VER_ _EI_D BY USAF DATE

R-15019-2 3_3



+! ,.

IlOCI_ ETDYr_ f_.
• DIVIBtO_40_ NOMTH AMI_ICA_4 •VI•TtON #_G

-- . ..
• . ,- • . .. ....

i

DESIGN APPROVAL TEST OF COMPONENTS -

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

PROFELTANT VALVE SERVICE T,IFE

PART NO{ MAcf 52'52701-_75 +
"LNAA _07510-21

TEST NO. 207510-%OHIEETI3__9OF 17[

7.3.4.2.12i_

Environmental Temp.

(16o,5)

Water Temp.
(16o,5)

ONos upply pressure

(2_o+lO)

PREPARED BY DATE _ PSRF...ORM/_/By DATE

FOR_ 608-B-39 _:W 6--63

3z_z_

WITNESSED FOR NAA DAT_E CERTIFIED FOR McDONNELL DATE

' _'_,' ,, ,*_ _ IO[

R-15019-2

I

il

II

|

I

i

I

I

I

I

I
I

I

I

l!

H

0
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I_OCK w_ T I_" r,_
& DIVIBION OF NOmYN AM_I_ICAN AVIATION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

%3.4.2.12.4

THRUST CHAFBER ASSEMBI2 - 85#

PROPELLANT VALVE SERVICE

• 52.52701-275
MACPARTNO NAA 2_510-2l __.

TESTNO20?SIO'_EETJ__OoF!?f

Oxidizer Fuel.

Envlronmental(160+5) Temp. "_O - _),,,C.:.i¢..,,Z._ \s'4 q'ia'" ":"_"..<.,:..__, ,'_ ._ ,-_..... ..
i,i,,K , .

Water Temperature /_-_ F _(_._£* /'-_ F '"'
,

(16o+5). .._. .- -#

GN_ supply pressure _'_c, ";" "psig.'?£' Z'C,(_ ,psig "
(20o _+1o) -"

Number of cycles ._ (_0 cycles '",C_'_(90 cycles ""

(5ooo) ,,i_i .. ,,.-".'_

Total service llfe cycles_cycles'._ _-_" cycles :>'_.7<;
C)o,ooo) "

inspection Remarks

<V(_ ,;,_'<'
!

PREPARED BY DATE

_. A=d_= ,

FORM 608-B-39 NEW 6-63

PERFORMED BY' DATE
ii

WITNESSED FOR NAA DATE CERTIFIED FOR McDOh_NE_L {_TE

_y" . ,/ VERIFLF__.,_BY USAF DATE
/ / , .i:',_ _. ,.-'51.'I;'# • _/ I

R-15019-2 5_5



• . - . • .

IIOCXETDYr_ E
A OIVII6ON OP NOmlr_4 AMII;AICAN AVIATION. 4NG

- : • "... . . . . .

- . .

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

/

THRusT CHA_ER ASSEMBLY - 85#

PROPEl/ANT VALVE SERVICE LIFE

MAC 52-52701-275.PART NO. NAA ?t')'/_'l('__pl

TESTNO 2075ZO-S_E'r'1_"OF'7=

7J .4.2.13

I

°.

Propellant Valve Proof Pressure'and Leakage Test

(reference paragraph 6.1)

" . " :_.,_Oxidizer Valve
Proof Pressure ! _->_) •

Env...Temp.(160:b_) _ /6_ F
Pressure ".:_ ._o- psig

Fuel Va e_.=_

(500 +lO)

Time Duration _ _ minutes

Imakaz, @:
_ol_e(26t_0.5! _(. Vl)O

Inlet Press_ I
(5o0 _,&o) _i

Time Duration -_w . ._--, minutes

(5 minim=)

Leakage Rate i "- _:i _ _O / scc Be

(2.2_ _xt=,=)/" =_.

Inspection Remarks

._. c_"*_ "

d

.-::

re.in

PREPARED BY DATE PERFORMED BY , DATE

FORM 608-B-39 NEW 6-63

WITNE'SSED FOR NAA DATE CERTIFIED FOR McDONNELL

•<: /_'F_._F'.,,_-_-_-_,.._,
VERIFIED _ USAF DATE

/_ 5"_ - ;.z"
/

R-15019-2

g

g

g

g

i

!

|

i

I

i

!

I

!

g

g
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DEVELOPMENT LABORATORY TEST REPORT

PRI[PARE.D BY £WR NO, FACILITY

F. Pope 585586 E_V. LAB.

PAOF

LAB TEIT NO.

OF

PART

85{/ OA_,ISTCA UNIT #3

PHONE DATE

2061 10-3 I-6A

I

I

I

i

I

|

I

!

H

H

CU_IR_i.iT Fi_A]L

i T

Ho!rizont _i = _ ms/_m

Vertical = 2C my/c_

i PARTNO207510-21S/N /+053579

l_iVIR 3f_b]_T

OXI

/,N7q_!I

i I

-15019-2

I I I I I

Re]uirement = 0.02C sec/max

Ac_ua! = 0-02_5 -_eC

VO LTA 3E I't_ CE

(C!LOS TNG T]_)

Hcri_ontal = 2( mslcn

V_ rtica] = 2(0 _v/¢m

R_ quarement = 0.075 s_c/_ax

Acbm] = 0.07_ s_c

'.7ew ]O-6%

.. oF T"T tROITLL_I_(T VAL_ SHLVICE

;LIFE FUNCTIO_AL (30_000 Cycles)

_L ['H" :"F_:ATt _E 16( F

)IZ___ VAI_TE

StN _72700{

II I I I I

]-

[i/: _t

I I i I I I

, I I .... I__
• I

"_immm _ml

f ..... 7]
(_> 7 i i --

I .....°_..... 1-
• - .... .... _ _, ._ .If



IIOCk£TI)YN £

DEVELOPMENT LABORATORY TEST REPORT
pAGw

I.AII TIrJIT NO.

OF

pRI-----_R:_ :_ EWR NO, FACILITY PHONE I DATI[e 585586 E_V LAB 2061 IO-31-6_

•A.T ,A.TNO. 207510--21 TYP_OFT.T PHOPKLLA_T VALVE SP]NICE n

8__# OA_,_STCA UNIT #3 S/N 4053579 LIFE FUNCTIONAl (30.000 Cycles) W

F_I_IRDNM:7_NTAL_IPF]_ATUkE il6CF

_UEL V_LVE

Hcrizont_l = 5m3/cn

Ve:rtical = 20_ t/cn

I

I

I

I

I

I

I

Re_u5 reagent = 0.075 sec/n

__.i..A¢._5t = 0.06;, sec -L ¸ • -_:o_,i_..........._: • . -]-
i l-I ....i" i I i i

B

;_8
R-L50_9-2
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I_O CK ET I}Y I'q/1_
A DlvlltON O_ NOmlrN AM_I_CAN AVIATION. INC

I ,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - 85# PART NO.{ MAc 52-52701-275COMPONENTNAME NAA207510-21
PROFELIANT VALVE SERVICE LIFE 0 , ,"NAMEOFTE_ TEST-NO,207510-?_E_I_F_'__L

73.4.2.14
Propellant Valve Functional Test (reference paragraph 6.5)

_idizer Valve Fuel Valve

Response Time

. Env. Temperature

(z6o±5)
Energizing Voltage

(26 +0.5)
Inle_ Pressure

(300 +I0 for "pull-in")

Open]._g Time

(0,021 maximum)
Inlet Pressure

(zero for "drop-out")

Closing Time

(o`075_tm=)

Low Voltage Operatlom

Ambient Temperature

(7o±lO)
Inlet Pressure

(300 +i0 for "pull-in")

Opening Voltage

(16maximum)

-- '% ;

Inlet Pressure __-__G'K'Cpsig :_.
(zero for "drop-out l)
Closing Voltage /. _ _ l " _ "
(1.o_um)

o"

Inspection Remarks

........ _._
r

PREPARED BY DATE PERFORMF_.DBY DATE

', 2 `/

FORM 6o8-B'39NEW

WITNESSF..J)_O_ NAA DATE

/ " , "@

--;,:./_,./_

1,z. vDc _'_:5,

C£RTIFIED FOR McDONNELL _(,C,_;,_h'E

._,_,,;pc:_.=,,.._ _lc._,./_v
VER[PI'ED _Y UBA£_ / [_TE

_-_.._5 ('./L,¢;_,_ d, 164-

R-15019-2
3_9



DESIGN APPROVAl TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_ER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LIFE

{MAC 52-52701-275PART NO. NAA 207510--21

TEST_ =7_10-_0_E_T",___7_

•7.3.4.2.15

I I 7.3.4.2.15,1

i

P_eOfellant Valve Service Life Test
erence paragraph 7a.4.1)

Environmental Temp.

(15__.5)
Alcohol and water temp.

(l_ +5)

GN_ supply pressure

(2_ +10)

Number of cycles

(_ooo)

Oxidizer Fuel
Valve Valve

• . _h,'. %

F "J_ I.C z

_o0 pslg%: oT00 psi¢

Total service life cycle_cycles ' --_)_ 0 cycles
($5,ooo) "

Inspection Remarks ;;_ /l_#_. 0 C/_, /_"

• "_>E_,. ,,L. _r_>_.,,/_,/_, _', //,/5/_ _ ','_
.. ,,_:)w :-.3_-/,.-ct, _._

I

PREPARF.._, BY DATE PERFORMED BY DATE
. .,--#/ L/ I " E

/t'_'_ --

FORM608-B-39 NEW6-63

wITNESSED FOR NAA DATE CERTIFIED FOR McDONNELL DATE

V_D _ US_F DATE

'i/ ,<,//_,,/,,, ,z./

350 . R-15019-2



IlO CK ETI}Yr_ t_
A OIVtIIIION OPr NONT*4 A_I[RICAN AVtATION, tNC
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I

I

I
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\
•DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,

THRUST CHAFFER ASSEMBLY - 85//

PROPELLANT VALVE SERVICE LIFE

MAC 52-52701-27_PARTNO.NAA 20W:_O-.2_
TEST NO. 337510-/4OIEEI IL_._-_OF171

7.3.4.2.15

Environmental temp.

(15 _+5)

Oxidizer / Fuel

';_ Valve ._

Valve ._b_./_..; :i
. . _._._,_

"_ /of F ,Alcohol and water temp. F ,_o.,

(].5 _+5) . ..<

GN 9 supply pressure _O O psig :"/5%,..,____ O psig "----

(2_ +lO) _

Number of cycles _,.,cycles _ __ cycles @ ._-_

(5000) , ,< ,\

Total service life cycles _O, oeOcycles ,#OOcycles _'6_ -

(4%0o0)

Inspectlon Remarks

AF-

1,

, , ,, , i, i

, , i,,

'PRE:PARED BY OAT[ PERFORMFJ:) BY 'DATE

-_ _I/sl:4/,/./i_
FORM 608-B-39 NEW 6-63

R-15019-2

• . . • ,

WITNESSED FOR NAA DATE

,,/_/__
/

CERTIFIED FOR McDONNELL D_TE

V_RF:_o B_',US_F DA:E

351



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7,3.4.2.15._

THRUST CHAFFER ASSEMBLY - 85#

PROI_LIA_r VALVE SERVICE LIFE

I II I II III i-

r MAC 52-527Ol-275
PART NO.l NAA 207510-21

207510 .;'/*0-]=.1./,__55OF17__/_.1TEST NO. _HEET

Environmental temp.

.(z5+5)

Alcohol and water temp.

(15 +5)

GN_ supply pressure

(2_o +is)

Number of cycles
(5000)

_._ "
•Total service llfe cycles_cycles" _.,._.WS_,d#¢) cycles

(45,ooo)

Oxidizer Fuel

Valve _ Valve "

/ " - ....-r_"-'.,

o-'_'000 cycles"_f_" " cycles : "

Inspection Remarks.

t

FORH (X)8-B-39 NEW 6-6 3

352

WITNESSED FOR NAA DATE

/,/_/_ _,.'::.:

CP..RTIFIED FOR McDON_LL DATE

/,/_1_ _' .':,
VERIFIED BY USAF I_fi['_t'

• R-15019-2

g

I

I

!

I

I

I

I

I

I

|

g
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IiO (_K ET 1)Y r_I[ IE
A OtVIIIIOINI Off NONrTM A_I_I@ICAN AVIATION, II'WC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA]_ER ASSENBLY - 85#

PR01_LLANT VALVE SERVICE LIFE
NAME OF TEST
I

r MAC. 52-52701-275

PART NO. t NAA 207510-21

TEST NO. 2OT:SIO-s_OEIETI/_6_OF171

7.3.4.2.15.4

Environmental test

(z5 ±5)

Alcohol and water temp.

(:].5. _+5)

GN_ supply pressure

(2_o+zo)

: Number of cycles

.. (50OO)

Oxidizer

Valve r
Fuel

Valve

I

\
._r"_) 0 0 cycles_O 0 cycles!_

psig _._r¢_ .. ,

Total service life cycles,6-_/Ooo cycles cycles ,_
(50,o00) ' • "

Inspection Remarks

Z_.a_aze..u

PREPARED BY DATE PERFORMED BY DATE;

E. Adams /

_.4....4//_d_ ,,,/.,;,_
FORM 608-B-39 NEW 6-63

WITNESSEI_ FOR NAA . _TE

_/d._I,J-G_./ __::'
/// _ IGh _

CERTIFIED F.OR McQONNELC ,_,TE'

I//<_/_/{ __o.
VERIFIED'BY U'SAF , DATE

11-15019-2 353



ItO CK ET I)¥11ht IE
4& D|VlltQN O le NOMY_'Q AMtMICAN AVIATtON. INC

/

• °

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• {f2" '

COMPONENT NAME

NAME OF TEST

?.3.4.2.16

THRUST CHAM_ER ASSEMBLY - 85#

PROPELIA_h'YVALVE SERVICE LIFE

NO F MAC 52-52701-275"PART
NAA 207510-21

TEST NO 207510-_60H_ET__&7OF 171

Propellant Valve Proof Pressure and Leakage Test

(reference paragraph 6.1)

Proof Press u_
Env. Temp. (15-5)

Pressure

(500_o)
Time Duration

(3 minimum)

Leakage
Voltage (26+0,5)

nlet Pressure
5OO +10;

"O

Time Duration

Leakage Rate

(2.z3m_xlmum)

Inspection Remarks

35z_
R-15019-2

g

G
|

g
i

I

1

I
I

I

I

I

!

|
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l_tO C K ET I)Y 1_1 _l:_
& C)IVIOIOI'_ 0_" NOmIVM A_EmlCAm4 AVIATIOn4. lINe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3 ._.2.17

THRUST CH/_BER ASSEMBLY . 85//

PROI_LLM_T VALVE SERVICE LIFE

N(I[ MAC 52-52701-27_ .PART
NAA 20/510-21

TEST NO 207510-/_OHIEET1t____8OF 17_-!I

Propellant Valve Electrical Resistance Test

(reference paragraph 6.3)

Resistance

Oxidizer Valve

Fuel Valve

Reslstance

Oxidizer Valve

Fuel Valve

A-B

4 J (Acceptable per Fl_ :]0,
yes or no, HF'5 X_L>>

_I,_-_onms (Acceptable _er Fl_e ]O,
•yes or no _ _-c - v _-_-_

(l.O _,__

Inspection Re.flea '

_J o _/F_ _.

PREPARED BY DATE PERFORMED BY DATE

"_ J g,<.."
/¢ --

FORM 608-B-39 NEW6-63

WITNESSED FOR NAA _ _TE CERTIFIED FOR McDONh_.LJL /_E

.-.-."-7_.)';-...z--,,,,S" _" ;"_-S',.,< ,"_/6---"-"- "_'.';7.-.....-_,.-,..--t.;2ij

R-15019-2 3.55



1:10 C I{ E T I)¥ l_i[ }E
A IDtVISION OI e NOIqTN AI_I'NICAhl AVIATION. IhIC

ATTITUDE A_ID MANEUVER SYSTEM

ij .,

i ii, ii. i

DESIGN APPROVAL TEST OF COMPONENTS

FOR "THE ORBIT
• . .. .

"i • .

THRUST CHAMBER ASSE_EY
,, ,- ,,

PROPELLANT VALVE SERVICE LIFE

NO.r MAC 52-52701-275PART tNAA 207510-21

TEST NO. 20?510-SZI?lET'l&9OF 171

Propellant Valve Dielectric Strength Test

(reference paragraph 6.4)

r _

A to Ground @

C to Ground @

Ato C @

Oxidizer Valve

Voltage Current

Volts Microamps
500+10 500 max.

-O

\
Fuel Valve

Current

Microamps
500 max.

VoltaGe
Volts

500+10
--O

Coo YO _

COMPONENT NAME

NAME OF TEST

'.3.4.2,18

' . .,J.,': " ! I(/,..c-I $.# V/.4_
_...,, ,!_ . F__.,

FORM 608-B-39 NEW 6-6 3 z , / '

I

11

l

1

I

I

I

11

I
I

I

I
il

I

g

Ii



RO {_:I_ ETDY_ E

DEVELOPMENT LABORATORY TEST REPORT

pRmrRARED BY E.WR NO. FACILITY

OF

PHONE DATE

I

II

I

I

!

I

F.Pope
PART

8__. O_,[S TCA UNIT #3

P/_,

Ho] izc nt_ ;i = 5_s/( m

Vet"tic al = 2Cmv/cm

Ae.I,}]AI = oJ 02

585586 ENV LAB. 2061 11-12-64

I "ART",'O.207510--21

[ S/N 4053579

I_ VIE:ON!,EN_'AL TP_,P_

OX] D I_._I VA]

A("7511

T_._O.T._PROPFE.LAt,_T V/_VE SERVICE

LIFE FUNCTIONAL (50_ 000 Cycles)
I
I

LAT IRE 15]

.VE

S/] 8'_'224)99

Si (3
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COMPONENT NAME

NAME OF TEST

IIO CK lET DI(_ I'_ ]E
• A DSVIII|ON Of r NOMTM AMEMICAN AVIATION. IhIG

• DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - 85#

PROPELLANT VALVE SERVICE LiFE

,'MAC52-52701-275
P_T_tNA,_2o7_

2o751o-aOl,-.,.!52oF 1"7._..j1. TEST NO. SHEr...

U

g

Q

Propellant Valve Functional Test (reference paragraph 6.5) g

Oxidizer Valve Fuel Valve

Response Time _- I

" " rat _Y_ _ "° F " Eguy. Tempe ure _._/ [,._ _/q4 F i
(15±5) , |
Energizing Voltage ' _ _' VDC VDC

Inlet Pressure - psig

(_OG ;_lO for "pull-it" _,

Opening Time
(o.02i _xim=)
Inlet Pressure

(zero for "drop-out")

Closing Time _.Co.o7_m_im=)

_ OQE) seconds

@ 0 psig

,, _ 72- seconds

Low Voltage Operation

Ambient Temperatur__ 2o _ F

('m ilO)
Inlet Pressure _ _o_ psig

(3o0 +z0 Zor "pun-.=n")(_1
Openi_ Voltage ' _"-_

(16 __) _,%
Inlet Pressure ..:.":

(zero for "drop-out,)/:.:.i
Closing Voltage _.__<.>.

(1.o_nim_=) _/
Inspection Remarks

/.#'l wc

0 ps.tg

/.Z_

'PREPARED BY • DATE PERFORMED BY DATE

,o._'_.,,,_1,, ._//_.f_,-_/_'_

r0RM _8B-39 N_W6-63

L

.psig

,seconds
l

/V_ seconar

i _psig

VDC

h_//_ v_c

_eP
/ _ _/z,,'ov -_ %

¢

WITNESSED FOR NAA DATE :C£&_/I[IED EOf_ MCDONNELL DATE

_._ i _-_ _,_,_,
if_ _VERIFIEBD Y USAF.., b ?j _DATE

I

i

I

I

I

g

il
g

il
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,;,

THRUST CHAMBER ASSEMBLY- 85#

DISASSE,_LY AND INSPEGTION

MAC- 52-5270].-275PART NO. NAA _._._.,,_v-,..,'_(v7_:!rLo!
q. L,'J..

TEST NO 207510- SHEETI____0FI?I

Reference=

7.3.5

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

_isassembly and Inspectio_

7.3.5.1
G

7.3.5.1.1

7.3.5.1.2.

Test Procedure

• 'j

Prior to sectioning the TCA perform a visual inspection and

record the post test condition of the TCA.

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure ?. All cutting shall be done by saw.

?.3.5.1.3 Separate the propellant valves from the mounting bracket.

7.3.5.1.& Section the, TCA by cutting along line C-D-E as depicted in

Figure 14.

7.3.5.1.5 Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incompatability , corrosion,
broken parts and impending failure.

7.3.5.1.6 After test completion identify the sectioned TCA and detailed

parts and package and store forreference (except for propellan

valves ).

7.3.5.1.7, Machine, on the oxidizer propellant valve, the Seat assembly

. to spacer weld to loosen the seat. Only the minimum amount
of material to accomplish this shall be removed. The _eat

assembly P/N 407661 (Fuel Seat Assembly P/N 407660) shall
not be removed at this time.

7.3.5.1.8 Machine the filter assembly to solenoid weld to loosen the

filter. Only the minimum amount of material to accomplish

C,H_CKEI_}BY"" , ;,./_,./ . d , __._/_,_...;_,. //
FORM 608-B-38 NEW 6-63

/ i .o/ .-, i " 3_9
R-15019-2 "
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A OIVIgtON OW NOMTM AMI_mlICAN AVIAlr_O N INC n

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C_MBER ASSE,'_LY - 85#

DISAStEr,eLY AND INSPECTION

PART NO.{ MAC-52-52701-275NAA 2075_0-21"
TEST No?:O7510-AOslHEETI51___]OF17].

(cont 'd)
this shall be removed. The filter assembly P/N 5-28139-Ti
shall not be removed at this time. "

Remove, bag and identify the seat assembly.

Remove, bag and identify the armature P_ 407564.

Remove, bag and identify the spring P/N 406816.

Remove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.3.5.1.7 thru 7.3.5.1.13 for the fuel propellant valve.

NOTE= Only authorized persomuel shall have access to stored

DAT hardware. . , -

DATE IAPPRO_D FOR NAA': ' DATE ]A'_EE) FOR McOONNEL.U: -.,.eCrU"

............. ..... _,.."_, ....

PREPARED BY:

R. Cole

CHECKED BY:
/) s (./

FORM 6CRS-B-38 NEW 6-63

36O

R-15019-2
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IiOCK ETD¥I_[E
A DIV|IION Ol m" NOMTH AMEriCAN AVIATION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

TH_JST CHM'iBER ASSEF_BLY PART NO fMAc 52-52q01-275COMPONENT NAME
"LNAA 207510-21

NAME OF TEST DISASSE%I_LY AND INSPECTION TEST NO._07510-_bO_EET15___.20F17_.J..1

7.3.5.2 PostTest. Inspection Data- TCA #1

7.3.4.2.1 Component Identification

Component Name TCA

7.3.5.2.2

McDonnell Part No.

Rocketdyne Part No.

Component Serial No.

?o7 _/o:._/

Prellmlnar_ Inspection ( Reference paragraph 7.3.5.1.1 )

The TCA was visually inspected prior to sectioning and the TCA
condition was as follows: _%/Y" _/_/_-_ _ _ _- T¢ _.p_w / "

•_.eA•

7,5.5,2,3 Disassembl[ and Inspectipn ( Reference paragraph 7.3.5.1.3 )

The TCA was sectioned along line C-D-E and visually inspected.

The results of the inspection were as follows:CO_o_no_ c_,_,_-

(,;,z_., cx,T,c,u j a,,'c cg.m._,a..o, traceo,=-c,__ _ee_ s'_z-,_Js (_Zc_ _._,re,_._

PREPAREDBY DATE PERFORMEDBY DATE WITNESSEDFORNA/_

T. Kniffin

FORM GO8-B-39 NEW'6-63'

_E ICERTIF'IEDFOR'McDONNELL'DATE

<<-__'_._,_'_u:- _:;.-_
VERIFIEDBX USAF DATE

#

P_-15019-2 561



l_tO Cl[ ET DYr_ E
• A IDIVIIION Oil' NONTN AMI[NICAN AVIATION. INC

............. . . . . .

,, , , . , ,,

FOR THE ORBIT

DESIGN APPROVAL TEST OF COMPONENTS

ATTITUDE AND MANEUVER SYSTEM

.t

COMPONENT NAME T HRUST CH/_IB_ ASSF/4BLY -

NAME OF TEST DISASSF24BLY AND INSPECTION
I

85#
f MAC 52-52701-275

.,P_T .a_NAA2oTslo-n "
" LiUX "

TEST NO 207510- SHEETI_2"_OF 17--!I
I I

Disassemb]_ of P£opellant Valves (Reference Paragraphs 7.3.5. i.7
%hru 7.3.5.1.13 ) . v

° I

I

I

,

The propellant, valves were disassembled and all parts called •

for were bagged and identified Y5 S (yes or no).

_c:g X/ _. L/.# _. _,/_- l;,i s...,,vs"_;._ /zz _ _ _NZ.y, ,,,_.'_--Z'- :

v'A/-_.'#- _d,,,z,,.pf o /._._-,,:e,_,,q.._. ,,'t# T,,,.,v, /'-ez.._r,.

Z_ ,r,','_ A_'2._ ,f- _ ,/3 _/o _¢- 1_, _ :. I

AR_,,_e ÷ __-_,,_ e,.,_E. • . |

I
%°" •

I
I

. ,., .

.x

PREPARED GY

I
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A DIVISION OF NOItTH IIMI[IIIIICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I ! I

THRUST CHAMBER ASSEMBLY-85#

MINIMUM INSTRU_TATION REQUIRE-

MENTS - HOT FIRE TESTS

.TAB,_ Z

ML_SURE_T RAN_..__

_h in Thrust (5) O-120 Ib

_3in Thrust (2)(5) O-120 ib

Oxidizer Imlet Pressure (4) 0-500 psig

Oxidizer Imlet Pressure (4) 0-500 psig

Fuel Inlet Pressure (4) 0-500 psig

Fuel Inlet Pressure (4) 0-500 psig

Chamber Pressure (4) (5) 0-200 psig

Chamber Pressure (4) (5) 0-200 psig
Oxidizer Fire,mater Temperature (5) O-300F

Oxidizer Inlet Temperature (5)

MAC..5252701-275PART NO.
NAA. 207510-21

.207510-4Q1 -TEST NO bHEE]153_OF 171
,,, ,, , ,

(l)
(3) RSSPo,,'S_.

PECIS_ON (S_C) PSC0._R
B(_+0.5%)* i +.25 Null Balance

Y_ 0.OO1 Oscillograph
C(_I_0%) 1 ±.25 Null Balance

Y** O.OO1 Oscillograph
C(il_0%) 1 ±.25 Null Balance

Y** 0.001 Oscillograph
B(I0_5%) i +.25 Null Balance

Y*_. 0.001 Oscillogra_h
D(+5.OF) Null Balance

0-300F D(_+5.0F) Null Balance

Fuel Flowmeter Temperature (5) O-300F D(+5.0F) Null B_lance
Fuel Inlet Temperature (5) O-30OF D(_ OF_ _,,11 _a_

uxlaizer Flowrate (5) 0.50-2.0 gpm B(iO.5o)* 1 +.25 Null Balance
Oxidizer Flowrate (5) 0.50 2.0 =_ B(_O _;'_* 0 x...... _ _

_uex _±owra_e(5) 0.50-2.0 gpm B(+0.5%)* ! +.o5 Null Ba_a-co
Fuel Flowrate (5) 0.50 2.0 -_ B _±n _* 0 X_ ^_ _-_ _,_" -

uxxalzer valve _urren_ O-i.0 amp Y . C.OCI Osc_l!ograph
Fuel Valve Current • 0-I.0 amp Y • ' 0.0_! Oscillo_raph

Oxzdizer Valve Voltage 0-40 volts Y** O.O01 Oscillograph

Fuel Valve Voltage 0-40 volts Y** . 0.C01 OscilLograph
Local Ambient Pressure . 21-40 in Hg Y" . Barometer -
Environmental Pressure (Fine) 0.02-0.20 usla C(+I.O_ i + o_ Y,_ u_o,,,,=

_vironmental Pressure (Fine) . 0.02-0.20 psia Ci;1.O_i 1 ;125 NZ1 _a_anc;

vironmental Pressure (Coarse) 0.02-15.0 psia C(_I.O_) I +.25 Null Ba]_nce
Environmental Temperature O-300F D(_5.0F) - Null Bal_nce

TCA Wall Temperature (3 Flaces_8) O-IOOOF D(_20 F) Null Balance

TCA Core Temperature (7) 0-IOOOF D_-20 F) Null Balance
Lateral Thrust, Fxu (6) -10.Oto+10.Olb Y**** I +.25 Null Balance

Lateral Thrust, FxL (6) -10.Oto+10.Olb Y_*** 1 _.25 Null Balance

Lateral Thrust, Fy u (6) -10.Oto+10.Olb Y***_ I __.25 Null Balance

Lateral Thrust, F (6) -IO.Oto+10.Olb Y_*** I +.25 Null Balance

R_PARED BY: DATE APPROVED FOR NAA: DATE _D FOR McDONNELL:

J. A. Ganger _O/_(D//_/ /_,j,_# . • ___

c,_Ec<_k,<:/7 ' OAT_' i/i-J../; -D_ lO-l'f,7

F-0-_ _8[B'38 NEW 6-63

1%-15019-2

DATED /:- _--, 6"_4':
363



1t0 CI(._ ET D¥_ E
& OIV|_IO N OF NORTH AMI_RIC AN AVIATION INC n

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEY3LY - 85# PART NO.{ MAC 52-52701-275
MINIMUM INSTROq'_NTATIOI_ REQUIRE- NAA 207_10-21

._ -401
FF.NTS - HOT FIRE T.-,o.LS TEST NO207510 SHEET154 OF "171

NAME OF TEST

TABLE I

D (1)
 oont, )

RESPONSE

I_ASUREDiENT " (SEG) RECORDER

I Start and Cutoff, Pip 0.001 Oscillograph and

I I I .0 MaxTime Sequence

I Oscillograph Drive, Pip i;0 Max Time Sequence

I DIGR Drive, Pip - • 1.0 Max Time Sequence

/ ]'i_'_z'S RY_ tp:mnstOltrlefP;dOaszth: t°_qUcrled'f°r the measurement recording

I (2) Trace full scale deflection shall be 3.0 inch minimum except for time

I O) L T frTeJesignateinstrumentation precision category per P_0201-050.

I (4) Ranges shall be increased 100 per cent for DAT Duty Cycle to minimum

I duration and Burst Pressure Firing Aests. I "

I (5) A single measuring transducer may be utilized to satisfy the require-

I ments of" more than one "bit" of information under _he following
I circumstances : I

I A) Signal of one parameter is split to satisfy the requirements

I for more than one type of recorder.

B) Transducer is physically located to satisfy the requirements

W of more than one parameter. "

(6) Thrust Vector Tests only.

I . (7) Cape Cycle Tests only.

uat Vector Tests only. . . "

• TE
• _ APPROVED FOR NAA: DATE AP OFOR McDONNELL: TE

CH KE.D Y: 9 ! ,TE

FORM 608-B-38 NEW _-63

.,,,o.°!"ty'""
36zi

R-15019-2
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DESIGN ARPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA]_BER ASSE:._LY - 85#

MII_IEUM Ii4STRN_£NTATI_3,'_REQUIRE-
V.P,NTS - HOT FIRE TESTS

TABLE I

NOTES : (cent 'd) (cent 'd)
* Thrust:

MAC 52-52701-27_iPART NO. NA& 207510-21

TEST NO. 207510-Z_'_IEET15&IOFI71-

DIG_ precision shall be "C(.i:l .0%)" for Thrust Vector Tests only.

* Flewrates :

"B" precision is required only: I) on the OSC. when turbine type

flowmeters are used ; 2) on the DIGR when drag body type flo_meters

are used. For drag body type flo_nneters, a three-step transfer

calibration shall be recorded on the oscillograph and DIGR at the

following pre and post test bleed flowrates; 0.103, 0.138 and O.173

Ib/sec. The Osc. deflections at nominal test flowrates _hall be 2.5

inches minimum. For turbine type flowmeters, the DIGR precision

shall be "C_1.0%)"

** Thrust: . •
Perform a pro test multi-step calibration and record on the oscillo-

graph at the following simulated thrusts ; 0,6,12,24,60,72,84,96,108,

120,108,96,84,72,60,24,12,6 and O. This shall be followed by a pro
and post test one-step calibration (verification).

** Inlet Pressures :

Perform a multi-step transfer calibration (referenced to the DIGR)

and record on the oscillograph atthe following inlet pressures +25

psi; 150 and 250 psig, and test lock-up inlet pressure. A post test

one-step transfer calibration shall be recorded at the test lock-up

inlet pressure.

** Valve Voltages :
Perform a multi-step calibration and record on the oscillograph at

the following voltages _+I volt; 22, 30 and 26. A post test one-step
calibration shall be recorded at 26 +I volt.

I

*"* Perform a pre and post test Chamber Pressure standardization and

record on the oscillograph.

*"** Perform a multi-step calibration and record on the DIGR at the

following simulated lateral thrusts; O, 1.5, 3, 4.5, 6, 4.5, 3, 1.5

and 0 lb/load cell. This shall be followed by a pro and post test

one-step calibration (verification).

PREPARED BY: DATE A_PROVF.._F'_OR NA&: DATE :IA:_FOR McDONNELL: _._

FORM 608-B-38 NEW 6-63 '

Revision B /_ Dated _2--.2 Y--_ z./
365

R-15019-2
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ROCK ETDY_ I_
A DIVISION OF NOmTH AME_ICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 8_

NAME OF TEST DESIGN APPROVAL TEST DUTY CYCLE

{ MAC 52-52701-27_PART NO. NN_ 207510-21

TEST NO. 207510-_HOEET15.--_5OF 171

TABLE II

I PULSE NO.

(i) ELAPSED

ON TIME (SEC.) OFF TIME(SEC ) TOTAL ON(SEC ) TIME(MIN. )

i iii 160 127 4.52

2 i0 i 137 4.70

3 5 i 142 4.80

4 2 2 144 4.87

5 i 2 145 4.92
6 I 1 146 4.95

7 0.5 3 146.5 5.00

8 (2) 0.5 0.5 147 5.17
9 (3) 123 270 7.22

i0 (4) - to catastrophic failure

(i) Includes i0 seconds of calibration firing time and 6 seconds of simulated

launch site firing time.

(2) The TcA shall demonstrate specification performance for an accumulative

firing time, including calibration and simulated launch site firing time

of 147 seconds minimum. TCA akin temperature shall not exceed 5000 F.

(3) The TCA shall demonstrate operation without catastrophic failure for an

accumulative firing time of 270 seconds minimum.

I
(4) Pulse number 9 is extended without pause until catastrophic failure occurs

Catastrophic chamber failure is defined as a condition in which further

operation of the TCA would endanger the spacecraft or crew. Specifically

it shall includes

(a)
(b)

PREPI_,RED BY: I_.i DATIF. NAAIAPPROVED FOR : DATE

CHECKED. BY: D'TE -- -- 7,__ q"_t'_V

FORM 60_-B-3B NEW 6-63

Lack of the capability to stop propellant flow,

Any flow or leakage of propellants or products of combustion

from locations other than the TCA exit,

A.'P'PROVED FOR McDONNELL: j_TE

-._"

566 R-15019-2

Q

I

i

I

I

I
I

I

I

I

I

J

D



|

I

I

I

I

',0

• ROCK ET]DYr'_ E
DIVISION OF NORTH AMERICAN _VIATIO_ INE

I
I

I

I

I
i

I

g

g

U

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 85#

NAME OF TEST
DESIGN APPROVAL TEST DUTY CYCLE

{MAC. 52-52701-275PART N . NAA 20751,,9-21

_SOH1E156 171TEST NO. 207510- E: __OF__

TABLE II

(cont'd)

(c) Temperature in excess of 700 F at any point on TCA exterior wall.

NOTE:

Three temperature sensors shill be mounted on the exterior wall

as shown in F_gure 6. The average temperature is to be used

only when 700 F is not exceeded by the TCA.

PREPARED BY: t0j __DE,E APPROVED FOR NAA: DATE

if',<,_(CHECKED BY: DATE t._,,,.

FOR-_ 608-B-38 NEW Z63

, , , ,,

_0R MCDOI_NELL: . .......----DA_E"

R-15019-2
367
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDi[ AND MANEUVER SYSTEM

MAC 52-52701-275COMPONENT NAME THRUST CV,.A/v!_J_ASSE}_LY - 85# PART NO. NAA 207510-21

SCHEmaTIC 20 I0-bOlNAME OF TEST PROPELLANT VALVE ELECTRICAL TEST NO. 75 .SHEET!._..7.OF171

MATING CO}S_ECT£_

PROPELLANT VALVE

/

SOLENOID COIL

-I
l

I.

I
I

l

kI-
CONNECTOR •

CO}_I'INUITY LOOP

FIGURE I

FORM 606-B-37 N[V 6-63

368 R-I_OI9-1
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A ,fjIvD_IC,_ OF _.)mv_ at.01L_,CAq'_ AVtAT'01'_ ,NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52?01-2?5

COMPONENT NAME THRUST CH_BF_ ASSF_4Y-8_ PART NOfNA_?nT_n-_!LPROPELLANT VALVE PROOF I I I

NAME OF TEST PIL_SSURE AND I_AEAGE TEST NO 2')?bAt_S_ETI-_OFI_-_._-_'_=

""_ '" _t_ ___6R .......

GJI31_

HEI_UH SUPPLY

FORM 60_-B-37 J_EWb-63

R-15019-2 369
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DESIGN APPROVAL TEST OE COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

FILTERS

PARTNO._LNAA2_10.-Zl
TEsT.o=OT_°NzE_,5_o__7_/_,

,,, , |

ON 2 SUPPI_

_-ORM_::-B-37NEW6-63

:370 R-15019-2
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DE_.N APPRO_L TEST _ COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COaPONE_rN_( T_ C_m ASS_Z-85#

NA.MEOF TEST I_OPELIAhT VJLL_E Fu'NOTIONKL

DC

r MAC 5;2-52701- 27_
PA.TNO.t NAa_7_O-21 , .

•TEs 

OSCILLOSOOPE

POUROID C_

VOLTAGE TRACE LEAD

DIODE

OXIDIZER VALVE

• FUEL VALVE
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• R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAMF 'rI._UST CHAMBER A,_3F_.,I_'I,Y-8}#'

NAME OF TESI ..]_._._'LL]_-, _LINOTIONA.I,

MAC ,52-;52701,-2.75

PART NO.'[ L NAA 21_'7510''21

TEST NO.20"/510-_]IEET-! 61OF 1'71
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHM4BER _SS_.tBLY.- i_5#

NAME OF TEST ' PROPELIAN_ FEED SYSTEM

r MAC 52"52701-.275

PART NO.t NAA, 2_h7510-21
TEST No.SO7_IO-_EEI_62 OF 171

FACILITY PROPELLANT--. ] _1
PREVALVE ,_.,__ 7 fl _ACCUt,_LtLTCR

..,.,....,_._"'_" ..,_ H 1)NOTE: "
_'-_" _ l,t L: Turbine-type fl0wmeter is used

F(ACILITY PROFELIANT VALVE--x _ mount such that the turbine axis
Req'd for Hot,Fire Burst _ _ _ of rosation is in a horizontal plane.
pr. _e,_ onLY) _,_ / .

¥_Tg_ _ _ _ 2) Flowmeter inlet and outlet feed lines

• _ x _ shall be of equal inside diameter.

GN2 PURGE IENE__-_[ ]--_ 3) PTopellant feed lines upstrea_n of
• _._ "_ q "_ the inlet pressure transducers shall

_I.] ''L_ be 3/8" diameter minimum.
ORIFICE " _ .

\ __ b) Instrumentation precision and

INLET PRESSURE _-. \ _I ii response requirements are noted in

_SDUC_ \ _, II 11 Table I.

PROPEI/ANT BLEED [_-_!i I_ 5) The TCA shall be mounted to I%re

LINE _ ---_ _ Tlii II-PASSI_BY vertically downward.

_il _*---(Req'd-For HOT FIRE BURST PR. TEST ONLY

T_PEP@.TURE S_NSOR __./_ _ •ji_5>2

TOA ORIFICE ADA/_ / < _ _ _ FORCE I,_ASI2ING CELL

K---- TEMPmATLRE SENCC._f/I_1\ . ,_,l

/%%, ......I

1

• i_tTl_cO,..LT

PLA]_C
TCA PROPEL!_J_ FE_D SYSTEM SC_].L_TIC

FIGURE 6
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DESIGN APPRO_.L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE "AND MANEUVER SYSTEM

COMPONENT NAME _EIUST C£b'J.,_}_.kS_:_. --_._

NAME OF TEST VI='?PJ=TIOI,AI_DSHOCK

A

i

• MAC 52-52701-.275 '

PART NO.i NAA, 2,0'/510-21.
O1 163 171TESTNO2_SZ__.__OF_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T I_ST CHA_ER ASSEmbLY - 8.q_

NAME OF TEST RANDOM VIBRATION

{ MAC 52-52701-27_PARTNO NAA207510-21
TESTNO 207_I0-_ET16___0F'7__2

I

.008

.0o6

o _ _ Oooo o_ =°_ <-,, ,,:> _ <-,,8
Fno_'_._ o .,-_NEW ' _..... _-_-51 6"u5

R-].5o].9-2 • FREQUENCY - CPS 373

FIGURE 8



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52701-275COMPONENT NAME THRUST CHAMBER ASSEHBLY-85# PART NO. NAA 207510-21

-4OA
NAME OF TEST PROPELLANT VALVE ELECTRICAL RESISTANCE TEST NO. 207510 SHEETI 6.6 OF 17'I

rO_M60_-S-37 NEW6-63

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA>_I_R.ASSEMBLY- 85 #

NAME OF TEST COt_OIk_NI'TEST MODIFICATION

"MAC 52-52701-275
PART NO,

•.NAA 207910-21
},"-"- 167 I71

TEST NO 207510-_FItEET__OF

5o6612-5-5_UBOW

506737-5-5UHION

FROPELLANT VALVE TUBE STUB

4O
3.20 *.187

I

I .

I

I
I

-- 99-106126-31 ADAPTER

--- I._" ------.
(Ref)

-_--__ 2,673__..187

PROPELLANT VALVE INLET ADAPTER

!
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/., _,<

REVISION A .... _J_ :t_ _L"
/ t d

378

FIOORE11_ _

Dated _'_ - f - L_' V
R- 15019 9

A

U

g

I

II

I

I

I
I

I
I

I

g

g

B

D

I)



l_tO(_l_ ET DY_ E
A DIVIGION Oil" N(_.mTI,-.I AMIEII_ICA N AvIATiON INC

II
l

i

I

I
I

|

I

II

g

g

g

0

DESIGN APPRo%_.L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER_LY _ 85#

COMPONENT TEST MODIFICATION

MAC, 52-52701-275

PART NO.{ NAA, 207510-21

TEsT.o 2_51_s0_T_8_)_ZT1

IN_-T

#_.--

( )

(L:
._,..

_//--THRUST CHAMBERASSEZ_LY

(IU_ECTOREND VI_)

F

jl d

J

INI_T

ADAPTER

PROPELLANT VALVE INL_ AIIAPTER ORIENTATION

(FOR THRUST VECTOR TEST ONLY)

- FIGURE IIA

FORM60_-B-37NEW6-63
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DESIGN APPRO_,L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

MAC 52-52701-275'THRUST CHA_ER ASSEMBLY - 85# PART NO. NAA 207510-21
-4Oi

COMPONENT TEST MODIFICATION TEST NO. 207510 SHEET 168(jFI_71

\

FIGURE ].IB

FONM 60C/-B-3( NEW 6-63
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ROCK ETD¥I_I E

A QIVISION OV NORTH AMEriCAN AVIATION INC

DESIGN APPROM_.L TEST. OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 85#

THRUST PULSE PARAMETERS

MAC 52-52701-27_PART NO. NAA 207_10-21

TEST NO. 207_10-_I_ETI_&_O"oFIT___L

MAXIMUM PULSE

THRUST Fa

90%F m 90_F m

ON

SIGNAL

OFF

SIGNAL

F
_ FIRST I
INDICATION L

START ___

EFFECTIVE

FIRING TIME --

DURAT I0 N

SIGNAL WIDTH

i

=___SHUTDOWN ___,..

FIGURE ].2

FORM 605-B-37 NEW 6-63

R-15019-2
381



A OIV|SION OF NORTH AI%41[RICAN AVIAT*ON INC

DESIGN APPROk, I_,L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY ,.-8,5#

NAME OF TEST . THRUST VECTOR

NO.(" MAC _2-_2'701-2"/_PART t NAA 2075! 0-21
^ 4ul 1 "

TEST NO. 20'751u-SHEET 170OF17__.L

Y Z

TRANSDUCERS ( TYP. )

K Fxtt

A

FIGURE 13

TCA HESULTART THEUST

NOTE: FzL shall consist of
two load cells to resist TCA

torque and their electrical

outputs shall be summed.
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ROCK ETIIDYr_/E
A OIVI_ION OF _O_TH A_ERIC_*",_ AVIAT,O_ INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAb.'BF.,R ASS_L_f -85#

NAME OF TEST DISASSEMBLY AN]3 INSPECTION

¢

PART NO.{ MAC-'52"-52701-275
NAA.207510-21

__ 207510-401 171 171
TEST Nu... SHEET__OF_
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g
g

fORM'_-B-37 N[V 6-63

D
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SECTIONING DIAGRAM

FIGUP_ 14
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